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Pier Luci NERVI, joint owner 
and director of Ingg. Nervi and 
Bartoli, Anonima per Costruzioni, 
Rome, has won some of the 
world’s top awards in architecture. 
Yet Professor Nervi, whose firm 
does architecture, engineering, 
and construction, dislikes the neat 
separation between architect and 
engineer which is currently in 
vogue. In fact, he believes that 
some of history’s most beautiful 
buildings are simply ingenious 
solutions to fundamental structural 
engineering problems. 

Continued on page 10 
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T-STEEL — New! Galvanized. For clear spans 
to 32’0”. Adaptable to acoustical and flush, 
luminous ceiling treatments. Provides superior 
diaphragm to transmit seismic and wind loads. 


Light Diffuser 


ke ee 


Lath-and-Plaster Fireproofing 
Surface-Mounted Fixture 


SSOOSSSSSSSSSSSSSSESSSSHSSESSHEHESHESSSSESSSESESHESESSESSESESES HSE SHHESHEEEEESEE 


\\\) } Thi 

\\] f Sih 

\\}-—wW ] pt 
iy 


Ww (W/ 


NEW! N-ACOUSTIDECK—Stee! deck 
TYPE B ACOUSTIDECK — For pur- °* and acoustical ceiling in one panel. 
lin spacings from 6’ to 10’. Uses min- For spans to 16'0”. Noise-Reduction 
imum of 1” rigid insulation board. Coefficient, .70. 
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EP-2A 


Complete structural systems that broaden your 

latitude in planning ceilings, lighting, acoustics 

—within realistic budget boundaries 
Acoustideck for gymnasiums, other 
activity areas 

Combines steel roof deck and acoustical ceiling with 

Noise Reduction Coefficient of .70. 

Erected fast in any weather that a man can work. In- 
teresting ribbed underside provides an attractive ceiling. 
New Inland T-Steel Roof Deck for 

clear-ceiling classrooms 
Especially suitable over classrooms of 26’ to 32’ spans 


—or other areas where you want an attractive unbroken 
ceiling surface. 


You can use various types of acoustical tile — provide 
a flush, luminous ceiling — or leave the underside ex- 
posed and painted. 


Write for catalog 248 or see Sweet’s, section 2i/Inl. 
Inland Steel Products Company has trained sales 
engineers capable of giving you the benefit of their 
diversified experience on specific problems. Write or 
call your nearest Inland office. 


member of the 


steel family 
ENGINEERED PRODUCTS DIVISION 


INLAND STEEL 
PRODUCTS COMPANY 


Dept. L, 4149 West Burnham Street , Milwaukee 1, Wisconsin 
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INFILCO completely-mixed activated sludge plants 





cut B.0.D. removal costs 25-50% 


3 important new 
AERO-ACCELATOR® plants 


by INFILCO 


2,000,000 G.P.D. 


1. Litchfield, Minn. Twin unit plant, each unit 47’ dia. Consulting Engineers—Bonestroo, Rosene & Assoc., St. Paul. 2. Thousand Oaks, Calif. Single unit (in 
foreground), 67’ dia. Consulting Engineers—Pomeroy and Associates, Pasadena. 3. Santee, Calif. Single unit, 67’ dia. Consulting Engineers—Lawrence, Fogg, 


Florer & Smith, La Mesa, Calif. 
Available for a wide range of capacities for 
municipal and industrial uses. 


Produce effluents of any desired organic level 
... from wastes of any organic strength. 


Handle biological loadings in less basin 
volume and space than conventional plants. 


B.O.D. removals up to 90% and better. 
Save 25 to 50% on capital and operational costs. 


Use highly efficient mechanical air 
dispersers for oxygenation. 





The development of complete mixing of activated 
sludge is one of the most important advances in the 
treatment of domestic sewage and strong industrial 
wastes in many years. 


This process is employed with maximum efficiency in 
“AERO-ACCELATOR” completely-mixed activated sludge 
plants by INFILCO. Their advantages in better, more 
economical treatment are proven in installations around 
the world. 


It will pay you to investigate. Write today for full 
information and Bulletin 6510. 


INFILCO INC. 


General Offices—Tucson, Arizona 


Subsidiary of General American Transportation Corporation 
Field offices throughout the United States and in other countries. 








Testing a Leviton switch subjects it to the 
equivalent of 20 years of heavy usage. It 
soes on and off 30,100 times under 4 
types of loads. Periodic destructive tests 
50 up to 3,000,000 cycles to check reli- 
ability. 17 separate laboratory tests eval- 
uate both the finished switch and all its 
components. Leviton maintains one of the 


largest wiring device testing labs in the 
country to bring you the safest possible 
switch at the low- og 

est possible price. ae sce 
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GALVANIZING 


ASSURANCE OF 
LONG LASTING 
UNDERGROUND PIPING! 


Hot-dip galvanizing of the Hel-cor Conduit in a Ric-wiL system 
offers the finest in corrosion protection. The Zinc actually alloys 

to the steel and becomes an integral part of the conduit . . . not just 
a surface coating. The Automobile Industry has announced through 
The American Zinc Institute that after testing 450 coatings, Zinc 
was best from the standpoint of resistance to corrosion. 


The illustrated catalog offers a wealth of information on types’ 
of systems, engineering, specifications, and installation methods... 
write today for your copy. . . 


OTHER AVAILABLE 
Ric-wiL SYSTEMS... 

















UNILINE CAST IRON LO-TEMP IMPERIAL 


Quality Piping Systems... 
+ ++ of Exceptionally High Thermal Efficiency 


prerasricareo INSULATED alghit SYSTEMS 


centrar orrice: Ric.wiL INCORPORATED, BARBERTON, OHIO 


WESTERN STATES: Ric-wiL INCORPORATED, WESTERN DIVISION, 
NEWARK, CALIFORNIA 


1N CANADA: THE Ric-wiL COMPANY OF CANADA UTD. 
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It's the “law”! 


(ASME Power Boiler Code) 


Reliance reminds you of an important rule 


Remember that the Boiler Code requires the use of two water gages per 
boiler on installations operating at 400 psi or over (Par. P-291). You can 
comply by using one of these combinations: 


1. provide two water columns, one at each end of the drum —a gage on each. 

2. one water column having two sets of gage connections; use “twin” gages. 

3. one column at one drum end, and a direct-to-drum water gage assembly 
at the other. 


4. two direct-to-drum assemblies, one on each end of the drum. 
5. use one conventional gage, either direct-to-drum or on water column, and 
two manometric-type remote gages (the Reliance EYE-HYE) if operating 
over 900 psi. (Case No. 1155.) 
The combination you choose needs only to meet connection rules of the Code — 
besides, of course, the use of column and gage equipment of adequate capacity 
and conforming to the general rules of the Code covering materials and welding. 


You can be sure of complete safety 
and Code conformance when you 
specify Reliance Water Column 
and Gage Equipment. It has been 
accepted as “standard” by boiler 
manufacturers and consultants for 
75 years. Standard and custom-built 
products for every pressure range. 


Check with your consultant, or call 
in the Reliance Representative for 
your area, 


Above — single window 
welded direct-to-drum 
gage assembly. Upper left 
— double window unit. 








THE RELIANCE GAUGE COLUMN CO. + 5902 Carnegie Avenue, Cleveland 3, Ohio 


Reliance 





How Imaginative Engineering 
Provided 


Must school air conditioning always be “too expensive’’? 
Perkins & Will, Chicago architects and engineers, 


A ; C d ’ ¢ 3 . didn’t think so last year when they designed suburban 
| i 0 Ht i | 0 | | | g Homewood-Flossmoor High School. Without exceeding 
the school budget, they provided an air conditioned 


. area large enough for complete summer sessions, 
T 0 . t A including 15 classrooms, the library and all administrative 
offices. Actually, cooling for 25,000 square feet added 
less than 344% to normal building cost — less than $4 


per square foot of cooled area. 
School Budget 


Homewood-Flossmoor High School, Flossmoor, Illinois. Air conditioned section 
(center) connects to other school facilities py glass-enclosed passageways. 


Architects and Engineers: PERKINS & WILL, CHICAGO 
Mechanical Contractor: THE ECONOMY PLUMBING AND HEATING CO. OF CHICAGO. 


How it was done 


Perkins & Will grouped all rooms where both heating 
and cooling were desired into one section of the school. 
An interesting design feature is the core of 15 classrooms, 
surrounded on all sides by other rooms. The fuel 
savings realized from this “insulated” core help defray 
the added expense of cooling the entire summer 
school section. The engineers concentrated all 
mechanical service equipment beneath this section 
to eliminate long air conditioning channels. Double 
ducts and automatic controls were carefully eta for 
. ; : easy switchover to cooling and to take full advantage 
engineers works pow Bias mo ~ of tempered return air and outside air during 


ling system design features and controls spring and fall seasons. 
fon the Homewood-Flossmoor school. 
From left to right are F. Philip Brotherton, 
Designer and Project Architect; 
ee J, Houkal, Chief Mechanical 
Engineer, and Edward C. Colin, 
Chief Structural Engineer. 
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SERIES 200 
SUBMASTER 
J\" REGULATOR 


ROOM 
HYGROSTAT 


WATER Mix Ceiling 
Panel 
Condensation 
Control 


To back up the mechanical efficiency it so carefully 
designed into the heating, cooling and ventilating 
system, the Perkins & Will firm specified a 
Powers system of pneumatic temperature control, 
including the important dew point control which 
acts on the chilled water auxiliary cooling used 

in rooms exposed to the outside. This control 

(see diagram) utilizes a Powers Water Mix 
Valve on the ceiling panel chilled water supply 
and a low limit Submaster Regulator. The Powers 
Hygrostat measures room humidity conditions 
and resets the low limit temperature to prevent 
condensation on panel surfaces, yet allows 
supply water temperature to be as low as 
possible for maximum cooling. 





Fuel savings in all zones, including those 

not cooled, are maintained with Powers Day- 

Night zone controls. A 7-day program clock on 

the master control panel in the boiler room 

provides easy switching from day cycle to 

night cycle. This Powers pneumatic control panel 

automatically provides a 24-hour-a-day picture 

of temperature levels in all zones. pe ee - 


Write for the latest Powers Catalog of efficient, Homewood-F lossmoor 


economical pneumatic controls for schools sea 9 Reg ‘L * 

and other structures. ye gn vetiiings freak GE 
automatic Powers pneumatic 
control panel. 


THE POWERS REGULATOR COMPANY 
DEPT. 1261, SKOKIE 53, ILLINOIS 

Offices in Principal Cities in U.S.A. and Canada 

CONTROL SYSTEMS SINCE 1891 
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PIER LUIGI NERVI 


— Starts on front cover 


Although he was presented the Gold Medal of Archi- 
tecture by Queen Elizabeth last year, Nervi is aca- 
demically classified as a civil engineer. He teaches en- 
gineering and has written many technical articles and 
books, but spends little time reading — particularly, 
he avoids reading the material that tends to theorize 
architectural criticism. He dislikes talking about him- 
self, yet is interviewed quite often, because he is too 
polite to say “no” to anyone. 

“I have never thought of myself as an architect,” 
he said. “By education and by choice, | am an engi- 
neer. However, I see no separation between an archi- 
tect anc an engineer. We have a common area of re- 
sponsibility; we both strive for the same results — that 
is: a structure with strength, utility, and grace, con- 
structed in sincere collaboration from concept to 
final realization.” He decries the separation between 
architecture and engineering in universities, 

An Unwilling Artist? 

Called “an artist against his will,” Nervi is famous 
for his concrete structures — mostly public buildings. 
According to the New Yorker magazine description 
of his works, “Nowhere in his work does concrete seem 
unwieldy or massive, and nowhere is a concrete beam 
or arch an iota heavier than it needs to be in order 





NEW! King COMPRESSED AIR 
FILTERS 


| Remove ALL Harmful 

4‘) Traces of Dirt, Water 

AW and Oil — Go Months 
Without Maintenance ! 


1 WET SCRUBBER CARTRIDGE causes 
mist and fog to form large drops that fall 
into sump. Takes out dirt, water and oil 
down to less than 2 microns. Self-clean- 
ing; has almost unlimited service life. 


22 RY POLISHER CARTRIDGE gives the 
final touch; leaves the air extra-clean. 
Scrubber does nearly all the work, so 
Polisher also has almost unlimited 
service life. 


60 MODELS — FOR EVERY SERVICE 
20 to 200 scfm — 4” to 2” NPT 
Get ALL the facts! Write today 


y™ for free KING FILTER CATALOG. 


TZ KING ENGINEERING CORPORATION 


aXe 
S 3215 S. State St Ann Arbor 
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to carry the stress imposed on it. The answer lies 
in Nervi’s intimate knowledge of concrete and its ca- 
pabilities; he can spin the stuff as easily as a Vene- 
tian craftsman spins glass.” 

Although Freyssinet’s trend-setting parabolic han- 
gars were built at Orly in 1916, followed by the Bag- 
neux locomotive sheds in 1929, Nervi claims that it 
was not until the late ‘30s that he became fully aware 
of the experiments of Perret, Maillart, Freyssinet, and 
others, and that his own personal expression devel- 
oped partly through this cultural isolation, which he 
considers a peculiarly advantageous, if not particu- 
larly praise-worthy, circumstance. “The thought never 
passed through my mind to question how others had, 
or might have, solved similar problems,” he added. 

Nervi calls concrete “the finest construction ma- 
terial man so far has been able to find. Concrete will 
do anything. Apart from its other advantages, concrete 
has the virtue of economy.” He also has developed his 
own form of concrete — Ferro-Cemento, a smooth 
concrete mix of cement mortar reinforced by several 
layers of fine steel mesh and bars of small diameter. 
He developed his system of construction by using 
special molds to gain the advantages of prefabrication, 
and to produce surfaces that need no finishing. 

His interest in concrete can be traced to one of 
his other obsessions — economy. In Italy, steel has 
been in short supply many times and also is compara- 
tively expensive. Nervi considers economy the ulti- 
mate achievement in his designs. 

“In my long life as a designer and builder, I have 
seldom found clients capable of stating their problem 
clearly, of choosing the designer and his design wise- 
ly, or of accepting the responsibility for a daring 
structural or aesthetic solution. Even if both clients 
and designers were lacking in taste, they would 
achieve better results, perhaps unknowingly, by fol- 
lowing sound economic criteria.” However, he does 
have respect for his clients’ judgment. “The average 
quality of the architecture of a nation is more influ- 
enced by the tendencies and the cultural level of the 
clients than by the knowledge and aesthetic sensi- 
bility of its architects...In a coarse society, the re- 
fined architect will be permanently unemployed.” 


A High Regard for Concrete 


Nervi's respect for reinforced concrete (he does not 
use prestressing much, for his designs do not often 
lend themselves to the technique) extends beyond the 
desire for economy. In his Structures, Nervi states: 

“Because of its high compressive strength, its ex- 
ceptional weather resistance, its constructional sim- 
plicity, and its relatively low cost, reinforced con- 
crete is truly the most interesting and promising struc- 
tural material available to mankind today. 

“The quality of the concrete does not depend only 
on the quality of the cement, which usually monop- 
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KNOW YOUR 


SYMBOLS 


Assures maximum plug-in safety— 


This symbol stands 
for QUALITY 


XL BUStribution® Duct by BullDog puts plants ahead 
in both protection and power distribution efficiency . . . 
a fact proved daily in hundreds of today’s most modern 
industrial facilities. 

Safest to plug in! XL Duct and Plugs are designed to 
work the safe way only! Plug hooks easily onto duct, 
freeing the worker’s hands to complete electrical plug- 
in. Foolproof dead-front safety is assured by Butyl 
insulation that encloses the entire length of each alumi- 
num bus bar. Plug-in doors can’t close on live contacts. 
And plugs can’t be inserted or removed when in the 


XL Bus Duct by BullDog 


. cuts costly power loss! 





“ON” position. Result — maximum protection for people, 
property and production! 

Cuts power loss! XL Duct delivers power more 
efficiently than any other duct for two reasons: (1) low 
heat loss; (2) proximity of bus bars that minimizes 
voltage drop, cuts current loss down to as little as half 
that of other duct systems. 

XL Duct is also four ways easier to install. For 
detailed information about XL Duct or BullDog BD 
plug-in duct, LO-X® plug-in duct and LO-X feeder 
duct, call the nearby field representative or write: 


BullDog Electric Products Division, I-T-E Circuit Breaker Company, Box 177, Detroit 32, Mich. In Canada: 80 Clayson Rd., Toronto, Ont. Export Division: 13 East 40th St., New York 16, N.Y; 


BULLDOG ELECTRIC PRODUCTS DIVISION 


@f}) : |-T-E CIRCUIT BREAKER COMPANY 





SUPER 


ALUMINUM 


~ GRATING | 
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TRA STRON 
BeETT 


HTER 


Exclusive swaging and forming process prevents cross 

bars from turning, twisting, coming loose or falling 

out ... provides greater strength and rigidity than 

gratings using obsolete methods of joining bars. 

Only Gary Galok Aluminum Gratings offer all these 

advantages: 

High strength to weight ratio. Minimum deflection 

. . easier to install. 

Non-rusting and corrosion resistant. Ideal where 

chemical conditions prevail. 

Can be used for decorative purposes, sun-shades, 

grilles, etc. Can be anodized in sunfast colors to 

blend with surroundings. 

: Available with serrated or plain bars —in 

all sizes to meet practically every re- 
quirement. 


Write for Bulletin A759 
Dept. L-7, E. Seventh Ave., Gary, Indiana 


*Potent Pending 





olizes the whole care of the builder and the designer, 
but almost as much on water, sand, and gravel; on 
how the mixture is prepared and poured; and finally 
on weather conditions during the setting period. 

“Whenever I have witnessed the lowering of the 
forms of a large structure constituting a single static 
system, I have noticed the impossibility of lowering 
all the forms simultaneously, and asked myself with 
deep anxiety whether the strains and the irregular 
conditions of loading to which the structure was sub- 
jected at the time would not induce stresses far above 
allowable limits, or even above the ultimate strength 
of the structure. The adaptability of concrete struc- 
tures to unforeseen conditions and their capacity to 
overcome temporary critical strains always fill me with 
wonder and admiration.” 


Nervi'’s Early History 


The son of a postmaster, Nervi was born in 1891, 
in Sondrio, a small Alpine village in northern Italy. 
Because of his father’s job, Nervi lived in a number 
of Italian towns before attending the University of 
Bologna. Although he had been fascinated by all 
things mechanical when he was a boy, Nervi decided 
structural engineering would be his career. 

In 1923, after serving as a lieutenant in the Italian 
Army Engineering Corps during World War I, Nervi 
formed a partnership with Nebbiosi, a contractor. One 
of the first all-concrete buildings designed by Nervi 
was the Cinema Augusteo in Naples, which brought 
considerable criticism from contractors and architects, 
who insisted the structure would collapse from lack 
of proper support. The building is still standing, 
despite several near-misses by Allied and Nazi bombs. 

Nervi called the Municipal Stadium in Florence his 
first “important project.” On this project, the curved 
stairways to the grandstand are outside focal points 
of the stadium, and follow the line of a semihelix. 
They are 10-ft wide and cantilever out from an inner 
spiral beam. To reduce the considerable torsion mo- 
ments, the inner beam is supported by a counterspiral 
beam. This system cannot be structurally analyzed 
exactly, so assumptions were made to simplify calcu- 
lations. These staircases are still in perfect condition. 

In 1932, Nervi formed a new company in partner- 
ship with a cousin, Ing. Giovanni Bartoli. Although 
Bartoli died in 1957, the firm has continued under 
the same name. Today, three of Nervi’s four sons are 
active in his firm. Two are architects, Antonio and 
Vittorio, and one a civil engineer, Mario. (The fourth, 
Carlo, is a physician specializing in cancer research). 

In 1940, the Italian government assigned Nervi the 
job he considers his most important work from a struc- 
tural point of view — the design of eight hangars, 
each approximately 330-ft long by 130-ft wide. 

On this project, Nervi used his own special tech- 
nique of prefabricating the basic elements for the first 
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SUBMERSIBLE 
PUMPS 


deliver water 
economically 
consistently 
silently 
efficiently 


The Layne Submersible Pump installation gives you noise 
free operation because the pump and motor are completely 
submerged. The Layne Submersible is adaptable to all wells; 
requires a minimum of space since no pump house is re- 
quired; eliminates possibility of water contamination; and 
eliminates the opportunity for vandalism or other accidental 
mishap or damage. 


Layne Submersible Pumps are available for wells as small as 
6 inches and in capacities from 30 GPM up. For additional 
information write for free bulletin number 202. 
Cooccoococonnnohocccnaccocoggs 

The Layne In-Line Submersible pump provides the answer 
to many problems in booster pump applications. The pump 
operates as ar integral part of the line and is designed for 
use by municipalities, industry, such as petroleum and chem- 
ical plants and by agriculture. Advantages include: simple 
installation, no additional space required, continuous service 
even under flood conditions, and no possibility of surface 
water contamination. 


Layne In-Line pumps are made as small as 4 inch bowls on 
a 4 inch motor for use in a,6 inch pipe to deliver 30 GPM. 
Larger sizes are available as required. For additional informa- 
tion write for free bulletin number 203. 
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» In-Line Submersible 
< 


LAYNE & BOWLER, INC., MEMPHIS 
General Offices and Factory, Memphis 8, Tenn. 
LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD {TFing | 


Sales Representatives in Major Cities —. a 


reliable 
liquid 
level 
or flow 
control 


A sleeve, raised and low- 
ered within a nonmag- 
netic tube by any suit- 
able sensing means, as 
liquid level or flow rates 
change, attracts or re- 
leases a permanent mag- 
net attached to a mer- 
cury switch outside the 
tube. That's all there is 
to it! 


temperature or pressure 


MAGNETROL 


The positive pull of a permanent 
magnet replaces all bellows, packing 
glands, diaphragms and electrodes — 
eliminates all wearing parts. 
Magnetrols operate indefinitely to 
control the level or flow of virtually 
any liquid — at practically any 
temperature or pressure. They are so 
simple that only a simple change in 
component material is normally 
needed to adapt standard units to 
even the most unusual operating 
requirements. Of course, “special” 
Magnetrols can be developed to meet 
any specific plant need. 

Magnetrols are available for 
controlling liquid level changes from 
%” to as much as 150’ and more — 
with single or multi-stage switching; 
flow switches to signal start, stop or 
insufficient flow within fractions 

of gpm rates. 


Fill in coupon and attach to your letterhead for full information. 
MAGNETROL, ING. 5305 Belmont Road, Downers Grove, Ill. 


Please send me catalog data and full information on Magnetrol 
[] Liquid Level Controls oO Flow Controls 








time. Concrete spans were reinforced with steel rods. 
The spans were hoisted into place, the rods were 
welded, and the joints were covered with more con- 
crete. When the Germans were retreating during 
World War II, the hangars were dynamited, with the 
charges set off at the feet of the columns. Nervi, 
wandering around the site later, found all the joints in 
the rubble — undamaged by time or dynamite. 

Perhaps one basis for Nervi’s theories on economy 
is this project. Because of wartime shortages, Italy 
had little steel available, and Nervi’s assignment was 
to design using an absolute minimum of steel. 


On War and Frank Lloyd Wright 


In all his interviews, Nervi has avoided two sub- 
jects — World War II and Frank Lloyd Wright. 
Whether he considers both to be calamities is not 
known. Nervi refers to World War II as “a sad and 
terrible experience.” He has mentioned that he lost 
all his equipment and most of his other assets, and 
had to refound his business at the end of the war. 

As to Frank Lloyd Wright, Nervi insists that “I 
am not familiar with his work,” and cannot even be 
pressed to comment on that last outpost of the Magi- 
not Line, the Guggenheim Museum in New York City. 


Important Nervi Designs 


During the past 15 years, Nervi has designed many 
famous buildings. His fame (he says) dates from the 
Turin Exhibition Hall, the first time Ferro-Cemento 
was used as a basic material for a large vault. He 
recently completed another project in Turin, the 
Palazzo del Lavoro, a huge exhibition hall. The build- 
ing, 525-ft square and 82-ft high, has tapered steel 
girders cantilevered radially from concrete columns. 

Visitors to the Olympics in Rome saw a number of 
Nervi projects, but his favorite is the Palazzo dello 
Sport, situated on a hillside where Mussolini had 
planned an international exposition for 1942. The 
dome of this $3 million arena is nearly three times the 
diameter of the 138-ft dome of St. Peter’s Basilica; at 
its highest point it is 106 feet above the floor. 

In Paris, Nervi worked with Marcel Breuer and Ber- 
nard Zehrfuss to design the UNESCO headquarters 
auditorium. Breuer is one architect about whose work 
Nervi speaks enthusiastically. 

Nervi now is working in North America for the first 
time, and he has three projects in various stages of 
construction. The first, about which relatively little 
information has been released, is the Dartmouth Col- 
lege auditorium. 

In New York City, Nervi has designed the scalloped 
roof of the New York Port Authority bus terminal. The 
roof design includes 26 triangular sections, 14 of which 
slope upward from a row of columns in the center of 
the building. Vertical sides of the raised roof sec- 
tions will be glass enclosed and louvered for ventila- 
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STEPHENS-A DAMSON 


————_—,,, © 
CURVE CROWN ONE PIECE 
ALL STEEL 
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PULLEYS 


FEATURING EXCLUSIVE “SPUN END” CONSTRUCTION 





“SPUN END’ CONSTRUCTION 


Exclusive, one-piece, all steel “‘Spun End"’ con- 
struction eliminates weldments in areas of high 
stress concentration, a major source of fatigue, 
warping and trouble. “Spun End"’ construction 
allows the placement of maximum metal thickness 
at end plate bore reducing unit pressures of radial 
loads while providing thin plate flexibility to ac- 
commodate shaft. deflections. 


CURVE CROWN DESIGN 


Accurately formed CURVE CROWN on outer ends 
of rim eliminates conventional center peak —a 
high point for belt stretch and wear — while in- 
creasing belt training effect more than 100%. 


SQUEEZE LOCK HUB 


Revolutionary SQUEEZE LOCK Hub design effec- 
tively transfers loads from rim to hub and from 
hub to shaft. Hub design provides gripping power 
for full torque transmission without.the use of key- 
ways and eliminates distorting loads against pulley 
“Spun End." The SQUEEZE LOCK Hub accom- 
plishes this by exerting equal locking forces in two 
directions — to both shaft and pulley end plates — 
through a self contained hub. The outer bushing 
expands against pulley end plate, while the inner 
bushing contracts against shaft by tightening six 


large diameter, high strength bolts. 
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7” SQUARE HEAD SET SCREW 
FOR EASE OF HUB REMOVAL 
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PULLEY END PLATE 





SQUEEZE LOCK Hub furnished with 
STANDARD CURVE CROWN “SPUN 
END.” Pulleys from 1” thru 414” Sore. 














PULLEY END PLATE 


SQUEEZE LOCK Hub furnished with 
STANDARD CURVE CROWN Pulleys 
from 44" thru 12” bore. 


PRODUCTS DIVISION 
STEPHENS-ADAMSON MFG. CoO. 


GENERAL OFFICE & MAIN PLANT — 23 RIDGEWAY AVE., AURORA, ILL. 


PLANTS LOCATED IN: LOS ANGELES, CALIF. . 


BELLEVILLE, ONT. 


CLARKSDALE, MISS. 


MEXICO CITY, D.F. 
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*WATER 
SAVER 


*TRADEMARK 


the name 


for quality 
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RELAX THIS YEAR 
IN FLORIDA 
WITH ALL 

FT. LAUDERDALE 
RIGHT AT HAND... 


Something new and different — take a 
Boat Docking quiet, restful vacation in Ft. Lauder- 
dale on beautiful Las Olas Boule- 
vard, Acres of lawn studded with 
Free Parking Royal Palms — ideal for complete 
telaxation — so near to shops, 
theatres, sightseeing, harbor and 
Dec. | to May! ocean. Write today — get rates and 

information. 
HOTEL George A. Black, Manager. 

620 EAST LAS OLAS 


RIVERSIDE — 


Spacious Lawns 


European Plan 








tion of bus loading platforms. The $13 million termi- 
nal will cover two blocks and will handle an estimated 
50,000 passengers daily when completed. 

Montreal will be the site of a 51-story, three-tower 
office building designed by Nervi and Luigi Moretti. 
One tower, and the surrounding rotundas, are sched- 
uled for completion in 1963. Total project costs are 
estimated at $50 million. 

Each of the three towers is to be surrounded by 
petal-shaped rotundas, three stories high and extend- 
ing out 18 feet over the street. The office building 
will have seven underground levels for parking, stores, 
and recreational facilities. 

Nervi, whose more unusual projects have been a 
combination of engineering intuition and structural 
model testing, also has arranged to work with Lock- 
wood, Kessler & Bartlett, Long Island consulting en- 
gineers, on future projects in the United States. The 
U. S. firm will make the model tests, and also will use 
computers for compiling stress distribution figures. 


Italian Construction Customs 


Although Nervi is versatile enough to adapt to en- 
gineering customs in any country, he thinks there are 
many advantages to Italy’s system of awarding public 
projects on a bid basis. Nervi, because of his combi- 
nation of architecture, engineering, and contracting 
under one roof — combined with his continuing re- 
search in uses of concrete and in unusual construction 
methods — is difficult to underbid. 

He also likes the system of combining design and 
construction in one firm. “The system of doing both 
design and construction stimulates progressive design. 
A firm doing both well will arrive at the most economi- 
cal solution, yet also retain beauty and client satis- 
faction. It results in a closer contact with the job. 
The combination will work, of course, assuming the 
contractor is an engineer.” 

Nervi lives and works in the same building, on a 
quiet street overlooking the Tiber River. He goes 
across the hall to his office early, takes a long “si- 
esta” period at lunch, then stays at the office until 
about 8 o'clock at night. Although he has a staff of 15 
to 20 young engineers and architects (who seem to 
regard him more as a professor than as an employer), 
he does most of his design alone in a small office. 

He takes a strong interest in the education of fu- 
ture architects and engineers, and prefers the Ameri- 
can system of giving a general education with a bache- 
lors degree, then leaving specialization to graduate 
students. He thinks the Italian engineering courses 
are too specialized for the average student, and not 
specialized enough for the exceptional youth. Com- 
bining practical experience with classroom knowl- 
edge also is a necessity. “Learning engineering from a 
textbook is like learning to sail a ship on dry land,” 
he commented. am 
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MOST DEPENDABLE 
MOST ECONOMICAL 


FOR ville 


LONG 
AOL! 


When a city must go 100 miles for a sufficient supply of potable water, authorities demand 
a reliable medium for its transmission to the community. That’s why Oklahoma City 
selected LOCK JOINT PRESTRESSED CONCRETE EMBEDDED CYLINDER PIPE 
to carry its vital supply of pure water from Atoka Reservoir to the state’s capital. 

The long life, permanent high carrying capacity and negligible maintenance inherent in 
Lock Joint Concrete Pressure Pipe make it ideal for the construction of this 60” aqueduct 
—the longest continuous water line ever built in the United States. 

Economically, Lock Joint Pipe is also ideal. In addition to long term savings effected in 
low pumping costs and minimum maintenance, the production of the pipe locally at Ada 
will plow back more than $6,000,000 into the economy of the area through the use of local 
labor, services and materials. 


cee 
LOCK JOINT PIPE CO. 


Established 1905 
P.O. BOX 269, EAST ORANGE, N. J. 








Nc aiduiaal 


Member of The American Concrete Pipe Association and The American Concrete Pressure Pipe Association 


CONCRETE PRESSURE, SEWER, CULVERT & SUBAQUEOUS PIPE: PLASTIC PIPE AND PROTECTIVE COATINGS 
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From 5 to 5000 tons... 


CARRIER OFFERS BALANCED 
REFRIGERATION SYSTEMS 


for any air conditioning or process cooling job 


Automatic Absorption 
Refrigeration Machines 
Capacities: 50 to 1000 tons 
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Hermetic Centrifugal 
Liquid Chilling Packages 
Capacities: 100 to 2000 tons 








Centrifugal 
Refrigeration Machines 
Capacities: 100 to 5000 tons 





induced Draft 
Cooling Towers 
Capacities: 170 tons and up 
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ADVANTAGES: 


© Combined ratings simplify system design 

@ Undivided responsibility for entire package 

e All components matched and full rated capacity 
@ Lower over-all owning and operating costs 


Designed to complement each other, Carrier offers 
a complete line of matching components—refrigera- 
tion machines, condensers and cooling towers—to 
accommodate the requirements of any commercial 
or industrial application. But the completeness of 
the Carrier line is not nearly so significant as the 
advantages that result from your making full use of 
it—simplified selection and design . . . dealings from 
job’s start to finish with one responsible source for 
all components ...and finally, a balanced system 
that assures your customer of maximum efficiency 
with minimum owning and operating cost. 


The reliability of Carrier refrigeration equipment 
has been proven on thousands of jobs, small and 
large, all over the world. Some of this equipment 
is shown here. For complete information... or in- 
formation about components for a specific job... 
call your Carrier representative. Or write Carrier 
Air Conditioning Company, Syracuse 1, New York. 
In Canada: Carrier Air Conditioning Ltd., Toronto 14. 


Air Conditioning Company 


Reciprocating Evaporative Air-cooled 
Chilling Packages Compressors Condensers Condensers 
Capacities: 15 to 125 tons Capacities: 5 to 250 tons Capacities: 10 to 250 tons Capacities: 5 tons and up 
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WHITE/SUPERIOR ENGINES 


OPERATE ON FREE SEWAGE GAS 
at Hamilton, Ohio’s 12,000,000 gallon per day sewage treatment plant 


Two White Superior 6G-825 gas engines at Hamilton, 
Ohio’s new activated sludge type sewage treatment plant 
are saving taxpayers thousands of dollars yearly. Engines 
operate on free sewage gas produced in the plant di- 
gesters. The Superiors, each rated 300 bhp at 690 rpm, 
drive blowers with a total capacity of 14,000 cfm to 
aerate sewage. Heat from engine cooling water also 
helps heat the buildings. 

Superiors also feature outstanding design simplicity, 
with fewer moving parts than comparable power units. 
Maintenance and repair costs are minimized, and re- 


placement parts are seldom needed, even after extremely 
long periods of operation. 

White Superior covers every municipal power re- 
quirement with a complete line of dependable diesel, 
dual-fuel and gas engines, 190 to 2150 hp, or 150 to 
1500 kw. Write for literature today! WHITE DIESEL 
ENGINE DIVISION, Springfield, Ohio. 
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The Word From 
Washington 


CE’s Get Into Civilian Defense Act 
Many consulting engineers across 
the nation will be called upon to 
supply technical services for the 
new fallout shelter program pro- 
vided by Congress. A total of 
$207.6 million was authorized, with 
$169.3 million, or 83 percent, ear- 
marked for shelter survey and mark- 
ing of existing structures, making 
improvements, and establishing 
shelters in new and existing Fed- 
eral buildings. Additional sums are 
earmarked for food (dry survival 
rations, five-year shelf life), water, 
tools, sanitation, medical and first 
aid supplies, and research and de- 
velopment. 

Congress also provided $73.2 
million for the Department of Agri- 
culture and the Department of 
Health Education and Welfare to 
relocate government-owned wheat 
supplies and obtain additional med- 
ical supplies. 

The Department of Defense pro- 
poses to conduct a nationwide 
technical “census” of fallout shel- 
ter spaces in existing structures, 
utilizing architect and engineer- 
ing firms. Contracting agencies 
will be the U. S. Army Corps of 
Engineers and, where more con- 
venient, the Navy Bureau of Yards 
and Docks. 

As Congress set the stepped-up 
shelter program in motion, a four- 
week crash training program for 
instructors to guide and supervise 
the contract surveys was inaugu- 


EDGAR.-A. POE, 
Consulting Engineer 
Correspondent 


rated at the Army Engineer School 
at Fort Belvoir, Virginia. The first 
contingent of 120 instructors, pri- 
marily civilian engineers employed 
by the Army and Navy, has grad- 
uated from the school. These in- 
structors will train and consult 
with 1000 supervisory personnel of 
architect and engineer firms, who 
in turn will train their own engi- 
neers, possibly numbering 10,000, 
for shelter survey work. 

Contracts will be awarded to 
qualified architect-engineer firms 
and self-employed engineers and 
consultants. These contracts will be 
awarded by existing district offices 
of the Army Engineers and local 
public works offices of the Navy 
Bureau of Yards and Docks. There 
are 38 Army and 12 Navy district 
offices scattered throughout the 
United States. The field office 
(Army or Navy) for each state 
will coordinate the administration 
of all contracts for surveys within 
the state. 

The House Committee on Gov- 
ernment Operations, which held 
extensive hearings on the new 
civil defense program, said pros- 
pective contractors will be required 
to demonstrate that their key per- 
sonnel are professional engineers 
and registered to practice in their 
particular field. Members of sur- 
vey teams must be technically 
qualified to collect and evaluate 
survey data. 

“The decision to use profession- 
al architect-engineer firms,” said 





weatherproof enclosed and gasketed 
... incandescent or fluorescent... all 
cast aluminum everlasting construction 
.-. flawless satin aluminum anodized 
for permanence ...louver guard or 
white tempered glass or prismatic lens 
diffuser available in 3 different sizes. 
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Greater strength=—less bulk 





KENNEDY’S Fig. 425 


125 Ib. S.W.P. Bron 


Fig. 425 





ze Gate Valves 


Fig. 425SJ 


Rising Stem —Inside Screw — Wedge Disc 


Kennedy’s Fig. 425 now 
provides the modern cylindrical 
body design which means 
greater strength with less bulk 
than other valves of the same 
rating. Rugged, wider hex ends 
blend into the body, prevent 
distortion, absorb wrench pres- 
sure. This is the proven design 
in the modern valve line for 
extra service life with less 
maintenance. 


Screwed end valves are for 
use on steam, water, oil and gas 
lines. Fig. 425SJ, Solder Joint 
valves, are for use with types K, 


For complete details wr 


} KENNEDY VALVE ure. co.— 
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DUCTILE IRON VALVES = © 


CAST IRON VALVES e BRONZE 


PIPE FITTINGS « 


© OFFICES AND WAREHOUSES IN NEW TORK CHICAGO, SEATILE SAN FRANCISCO ATLANTA @ SALES REPRESENTATIVES IN PRINCIPAL CITIES © 


L and M copper tubing. With 
ordinary solder, (50% Lead— 
50% Tin) temperature must 
not exceed 250°F. A suitable 
brazing alloy should be used 
for higher temperatures. 


Fig. 425 valves can be 
repacked under pressure, elimi- 
nating line shut-downs. Simply’ 
open valve fully, remove pack- 
ing nut and repack. These 
valves conform to Federal 
Specification WW-V-54, Type 
II, Class A. They are available 
in sizes from %” through 3”. 


ite for Bulletin 613. 


LMIRA, NEW YORK 
FIRE HYDRANTS 
VALVES 


INDICATOR POSTS e FIRE HYDRANTS 





the House Committee, “undoubt- 
edly will bring about speedier and 
more uniform technical results than 
the alternative of training and uti- 
lizing local civil defense organiza- 
tions or volunteer personnel.” 

The Congressional report de- 
clared that specially designed un- 
derground shelters are much more 
effective against radiation than ex- 
isting or adapted aboveground shel- 
ters. Group shelters are more effec- 
tive for survival and recovery than 
individual family shelters. 

“Data developed by the U. §. 
Naval Radiological Defense Lab- 
oratory justify the estimate that 
a carefully planned system of un- 
derground shelters, fully equipped 
and stocked with food and other 
essentials, can be provided on a 
nationwide basis at a cost ranging 
between $50 and $100 per person. 
Adopting even the higher figure 
and making some allowances for 
unanticipated costs, we have a cost 
estimate of $20 billion.” 


BPR Appointment 


Appointment of D. Grant Mickle, 
traffic engineering expert and for- 
mer director of the Automotive 
Safety Foundation’s traffic engi- 
neering division, as Deputy Fed- 
eral Highway Administrator of the 
Bureau of Public Roads has been 
made. A native of Red Oak, Iowa, 
he received his degree in civil en- 
gineering from the University of 
Michigan in 1930. 

Mickle has been with the Auto- 
motive Safety Foundation since 
1943. During that time he has 
served as advisor or director for 
traffic surveys and studies in a 
number of states and cities through- 
out the country. In 1954 he served 
as a consultant to Melbourne, Aus- 
tralia on its traffic problems. From 
1940 to 1943 Mickle was traffic 
engineer for the city of Detroit. 

He is a member and past pres- 
ident of the Institute of Traffic 
Engineers, and holds membership 
in the American Society of Civil 
Engineers and the Am. Assoc. of 
Public Works Officials. am 
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ANACONDA WIRE & CABLE CO. 


ENGINEERING AratowoA HASTINGS-ON 
DEPARTMENT ..Gge. HUDSON. N.Y. 
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Feeding the roots of progress in the cement industry 


Cement—the matrix of world con- 
struction—is in the USA a 1.3 billion 
dollar industry. Continuing technologic- 
al advances keep this basic industry 
efficient, competitive and responsive to 
changing requirements in building and 
construction. Fuller Company, whose 
pneumatic materials handling and pro- 
cess equipment figures in a wide range 
of industries, plays an important role 
here. 

_-In more than 35 years of growing 
with the industry, Fuller has pioneered 


manufacturing innovations now stand- 
ard in the field . techniques and 
equipment that have influenced vast 
improvements in the design of entire 
cement-producing plants. In these years 
Fuller has built an integrated organi- 
zation—Dracco Division, Traylor En- 
gineering & Manufacturing Division, 
Sutorbilt Corporation and Lehigh Fan 
and Blower Division. They are combin- 
ed to provide the cement industry every- 
where with advanced research, with the 
design and manufacture of equipment 


for crushing, grinding, preheating, burn- 
ing, cooling, blending, heat transfer, 
conveying, dust collection and process 
control. Fuller is now able to undertake 
contracts for complete new plants for 
cement manufacturing and for the 
modernization of older ones. 

Fuller is more than ever qualified to- 
day to help cement producers keep ce- 
ment competitive in prices and quality 
with existing alternate materials and 
those to come. For more details on 


Fuller’s capabilities, write today. 
28680 


See Chemical Engineering Catalog for details and specifications. G-245 





Fuller. 


FULLER COMPANY ¢ 118 BRIDGE ST. ¢ CATASAUQUA, PA. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION * OFFICES IN PRINCIPAL CITIES 


FULLER DIVISIONS 
Dracco * Lehigh Fan & Blower * Traylor Engineering & Manufacturing * Sutorbilt Corporation 
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Here’s maximum FLEXIBILITY of CONTROL 


in a complete Surenior package 


PNEUMATIC oz ELECTRIC 
METERING oz POSITIONING 
CONSOLE o¢ PANEL 


Combustion controls tailored to your operation and 
completely integrated in a Superior Packaged Boiler pro- 
vide a combination that's hard to beat. 

Electrically operated positioning controls for steam or 
rotary burners are supplied either in console arrangement 
or free standing panel. Metering controls, either electri- 
cally or pneumatically operated, are supplied with steam 
atomizing burners of all capacities in free standing panels 
which may be individual for each boiler or combined for 
two or more boilers. 

Safety combustion controls are an integral part of 
every control panel, Complete factory wiring terminates 
in a boiler junction box with terminal strip matching identi- 
cal strip in control panel. 


For complete data on Type D Boilers write for catalog D-13 


“Type D" Superior Packaged 
Boiler with integral console 
for single burners and elec- 
tric positioning controls, 


Duplex panel for two boilers with 
recording, indicating instruments 
and individually wired cabinets 
for combustion safeguard controls, 


Control panel with in- 
dicating instruments for 
either rotary cup or 
steam atomizing burners 
with positioning controls, 


Control and instrument panel 
with pneumatically operated 
metering controls for steam 
atomizing burner installa- 
tions of all capacities. 


Specialists in PACKAGED BOILERS... exclusively 


SUPERIOR COMBUSTION INDUSTRIES, INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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From the Editor’s 


Tranquil Tower 


THis YEAR, the National Association of Plumbing 
Contractors completed a rather extensive survey on 
the subject of architects’ and engineers’ specifica- 
tions and contract documents. A report was published 
— with considerable fanfare — in the contractors’ pub- 
lication Plumbing, Heating, Cooling Business. It is 
only small comfort to note that the architects bore 
the brunt of the contractors’ criticism, for the con- 
sulting engineers were not neglected. There is ample 
evidence that the murder clause is still a potent 
weapon in the hands of the cagy architect or engineer. 

Whether or not there is a cause and effect rela- 
tionship, it is worthy of note that the AIA has re- 
cently made available important revisions of its Gen- 
eral Conditions of Contract for the Construction of 
Buildings. Actually, AIA began this project some 
time ago, but many architects agree that the major 
result of the changes is to give some relief to the 
contractor. Whether similar revisions are in order 
for the Consulting Engineers Council General Con- 
ditions remains to be seen. At this time, they are 
probably too new to have had any really significant 
impact on the construction industry — although there 
are already some plaintive grumblings from some 
quarters and compliments from others. 

There is general agreement in the construction in- 
dustry that murder clauses can be categorized under 
three headings. 

{ Ambiguous language — You said it; do you really 
mean it? 

{ Direct shift of responsibility— You designed it; 
why don’t you guarantee it? 

{ Unreasonable contract terms — The boiler has 
been operating for six months; why does the guar- 
antee start tomorrow? 

Though some contractors seem to agree that con- 
sulting engineers deliberately use ambiguous lan- 
guage, we doubt that this is a common practice. The 
double talk technique is not even a good gimmick 


They Say It's Murder! 


for the sharp tongued lawyer, since it has a way of 
backfiring. However, consulting engineers ought to 
make a practice of limiting the use of such words 
as “complete,” “satisfactory,” “necessary,” and “fully 
automatic.” This does not necessarily mean _ that 
specifications need to grow longer — just clearer. And, 
the contractors imply, there would be fewer words 
required if engineering drawings were more complete. 

When the consulting engineer shifts the responsi- 
bility for the performance of a system he has designed 
onto the contractor, there can be no question of in- 
tent. This is the tool of the weak engineer, and the 
fact that he can find a contractor stupid enough or 
reckless enough to bid under these conditions merely 
compounds the felony. It may take a lot of guts for 
the contractor to refuse to bid, but that is the ob- 
vious solution. 

Though consulting engineers may sometimes be 
guilty of unreasonable contract terms, they fre- 
quently have good cause. For example, contractors 
complain about excessive retention of payments de- 
spite performance bonding. The skittishness of con- 
sulting engineers in this area is understandable in 
view of the fact that some bonding companies have 
been ducking their responsibility by claiming that 
the consulting engineer has allowed overpayments to 
the contractor who is in default. There is, of course, 
no excuse for the traditional “hold harmless” clauses 
and the vague definitions of guarantee periods. 

Essentially, the murder clause persists in contract 
documents as the last resort of the incompetent engi- 
neer or as a shaky defense against the unscrupulous 
contractor. Neither of these groups could exist ex- 
cept for the fact that consulting engineers and con- 
tractors too frequently nurse their ancient tradition 
of mutual animosity and get together only under 
duress. That the murder clause is still with us is 
ample evidence of their failure to establish a basic 
working relationship. Until they do — it’s murder!“ 
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aie, i IN FLOOR GRATING 
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HERE'S HOW BORDEN FLOOR GRATING CUTS COSTLY FIELD CORRECTIONS . . . 


insures correct dimensions, fit, and placement... 


1. A shop drawing of the job is submitted to the customer for approval, when necessary. This plan shows the size and 
shape of the grating area — how grating clears all obstructions. 


. Each finished panel is carefully checked for accuracy of dimensions. 
. Each panel is plainly marked with its number to insure quick, easy installation. 


. The entire platform is laid out on our shop floor. Overall dimensions and obstruction openings are checked against 
shop drawings. 


. Erection diagram showing panel mark numbers is supplied for field installation. 


eR a ay 8 BORDEN METAL PRODUCTS Co. 


16-page catalog showing all basic types of grating; : Gentlemen: Please send me NEW 1962 BORDEN Catalog 
more than 30 dimensional drawings of subtypes; 


| 
eight safe load tables for steel and aluminum grating. spanigielogn 


| 
| 
ces eae 
BORDEN METAL PRODUCTS CO. | cowrany nau: ! 

| 


“Greatest name in gratings" | st. AND NO. — 
817 GREEN LANE ELIZABETH 2-6410 ELIZABETH, N.J. | CITY AND STATE 
Plants ot: Union. N.J — Leeds. Ala. — Conroe Texas — Beeton, Ontario 
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Location: Natural Science Building, 
Western Michigan University, 
Kalamazoo, Michigan 

Architect: 


Louis C. Kingscott & Associates, Inc., 


Kalamazoo, Indianapolis, Davenport 
Electrical Contractor: 

Hall Electric Company, 

Muskegon, Michigan 

Time and Motion Study: 

S. M. Dix and Associates, 


Grand Rapids, Michigan 





Two men, a pair of open-end 
wrenches, a screwdriver and only 7 
minutes, 13.2 seconds was all it took 
to put a 5-foot section of Westinghouse 
3-phase, 440 volt, 1600-amp bus 
duct in service on this job. 

New Westinghouse plug-in low 
impedance bus duct is ideal wherever 
power is used in commercial, ‘n- 
dustrial and institutional buildings. 
Factory-installed joint hardware and 
plug-in power take-offs simplify the 
entire installation and reduce cost. 
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In addition, it's completely salvable, 

compact and neat in appearance. 
To figure jobs with the sharpest 

pencil, to complete a quality instal- 


lation at top speed, contact your 


: Westinghouse sales representative 
7 minutes, about new Westinghouse plug-in low 


impedance bus duct. Or, write: 


13.2 seconds Westinghouse Electric Corporation, 


Standard Control Division, Beaver, Pa 


Westinghouse ~) 
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The foundation of Saturn Rocket Launching Facility, Complex 34, 
at Cape Canaveral was built on sand compacted by Vibroflotation 


for the U. S. Army Engineer District, Jacksonville, construction 
agency for NASA. 


Diagram shows the lower end of a About 7000 cu. yds. of fresh sand were added during com- 
Vibroflot® machine in action to 


seule: dedi tik: Coma pactions to an average depth of 28 feet to achieve a uniformly 


is accomplished by a simultane- dense foundation. 
ous saturation and vibration of the 


granular materials involved. Dur- 
ing the application, fresh sand is 
added at the surface to compen- 
sate for the loss in volume caused 
by the increase in density (bearing 


U‘rite for Booklet B-32 
capacity) of the compacted soil. 


Now, Vibroflotation is being used on Complex 37 at Cape Canaveral. 


VIBROFLOTATION FOUNDATION CO. 


930 FORT DUQUESNE BOULEVARD, PITTSBURGH 22, PA. 
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Heard Around Headquarters 


MARJORIE ODEN, Eastern Editor 


Annual AASHO Meeting 


At its annual meeting in Denver 
recently, the American Association 
of State Highway Officials an- 
nounced a policy statement that 
“Urban portions of the Interstate 
System should be planned and de- 
veloped by state highway depart- 
ments as urban extensions and con- 
nections of the over-all highway 
network, in cooperation with ap- 
propriate local governments and 
interested federal agencies.” 

This position is included in a 
policy statement on highways in 
a national transportation policy, 
developed for inclusion in a com- 
prehensive report which was sched- 
uled for submission to President 
Kennedy last month. 

Also at the AASHO meeting, a 
proposal that a joint committee of 
AASHO members and the Engi- 
neering Division of the American 
Road Builders’ Association be 
established was voted down by 


AASHO. The committee had been 
advanced as a possible forum for 
discussion of highway design and 
administration problems. 


New ACI Chapter 


A new chapter of the American 
Concrete Institute has been formed 
in Hawaii, with a consulting engi- 
neer as its first president. Altred A. 
Yee, president of Alfred A. Yee and 
Associates, of Honolulu, is presi- 
dent of the Hawaii chapter. This is 
the fifth local group to be char- 
tered by ACI since February of 
1958, when the Institute sanctioned 
the formation of chapters as a 
means of expanding activities on 
the local level. 


No Merger 


There will be no merger of the 
Engineers Council for Professional 
Development and the Engineers 
Joint Council. Approval of two- 
thirds of the ten ECPD member 
organizations was necessary to rati- 


Colorado consultants C. Johnson, R. Andersen, E. Konkel, E. Waggoner, and A. 


_ FOR METERED, OIL-FREE 
AIR AND GAS HANDLING 


eS 


SUTORBILT BLOWERS 


Sutorbilt Series 3200 
Blowers and Gas Pumps for 
large capacity air requirements. 

One-piece shafts, precision 
machined helical timing gears, 
and special timing hub are a 
few outstanding features 
recommending Series 3200 
blowers and gas pumps for 
chemical plant applications 
where equipment must operate 
continuously against varying 
pressures. 

Absence of internal lubrica- 
tion insures the delivery of gas 
or air free from contaminating 
lubricants. As a positive dis- 
placement blower, the Sutorbilt 
unit delivers a metered amount 
of air measured at inlet condi- 
tions with each revolution. 

Rated from 800 to 23,000 
cfm at pressures from 2 to 12 
psig, these heavy-duty units 
are available with timing gears 
from 10” to 26”. Standard 
equipment includes machined 
sub-bases, reversible oil pump 
with oversized oil sump, and 
lip-type oil seals (mechanical 
seals in gas and vacuum pumps) 
to prevent leakage and gas 
contamination. Vertical and 
horizontal types available in 
many sizes in both series. Write 
today for Bulletin No. S-32-A. 

Sutorbilt Blowers for smaller 
capacity requirements — Cali- 
fornia Series B Blowers... for 
higher speeds, greater outputs. 

Thrust bearing on drive shaft 
permits V-belt or direct drive. 
Steel timing gears for extra 
long service. Dynamically bal- 
anced impellers for high-speed 
operation. Write for Bulletin 
S-59-I, Dept. B. 


Sales representatives in 
pres principal cities a 
Sat S-36 
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1S WELL BUILT 


Swanson discuss with Governor McNichols a plan to give more state work to CEs. | |~ 2966 East VICTORIA ST. + COMPTON, CALIF. > 


Subsidiary of Fuller Company * Catasauqua, Pa. 4. 
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high-speed drying 


of heat-sensitive products 


You are asked to speed up a drying 
process; make it continuous instead 
of batch; but—can’t raise 

the temperature above 150 F because 
that would damage the product! 


Other firms have found that Kathabar 
engineers have the specialized knowl- 
edge to help solve the problem 
—often with dramatic results. For 
example, a gelatin company reduced 
its drying time from 24 hours to 2; 
improved its product; saved space. 


Kathabar engineers achieve sim- 

ilar results with other heat-sensitive 
products. They have had experience in 
preparing the product, conveying it, 
and in designing the most effective 
drying medium. Take advantage of 
their fund of specialized knowledge... 


KATHABAR: (ae 


where the experts turn for help 


SURFACE COMBUSTION, 2398 Dorr St., Toledo 1,Ohio : 


a division of Midland-Ross Corporation Ny = 


Send facts on high-speed low temperature drying: ............00.eeeee00 





fy the proposed merger. The final 
vote was five in favor, five against. 
The voting scoreboard showed 
the American Institute of Mining, 
Metallurgical and Petroleum En- 
gineers; the American Society of 
Civil Engineers; the Engineering 
Institute of Canada; the American 
Institute of Chemical Engineers; 
and the American Society for En- 
gineering Education, in favor of 
the merger. (The latter voted a 
“qualified” yes; most of the quali- 
fications concerned the mechanics 
of carrying out the merger). 
Against the merger were the 
American Society of Mechanical 
Engineers; the American Institute 
of Electrical Engineers; the Na- 
tional Council for State Boards of 
Engineering Examiners; the In- 
stitute of Radio Engineers; the 
Institute of Aerospace Sciences. 


Government Personnel Policy 


The National Society of Profession- 
al Engineers has urged President 
Kennedy's Special Task Force on 
Employee-Management Relations 
to provide all organizations with 
equal opportunities to discuss Fed- 
eral personnel policy with govern- 
ment agencies. The NSPE was par- 
ticularly anxious that the Task 
Force avoid any recommendations 
that would confine the rights of 
such discussion to iabor organiza- 
tions or unions. It was pointed out 
that professional organizations or- 
dinarily will represent professional 


General chairman Ralph Abramson out- 
lines the purposes and goals of a code 
seminar held recently at the Chicago 
Engineers’ Club, Some 70 persons at- 
tended the seminar, held by Chicago 
Association of Consulting Engineers. 
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The 121,000-sq.-ft. Motor Wheel Corporation building at LaGrange, Indiana, is a well designed production tool and a 
real asset to the community. In addition to colorful, low-profile beauty, such features as overhead offices and storage 
to save floor space, plenty of room for overhead equipment attached directly to the steel framing, and custom-designed 
facilities for shipping and receiving were specially incorporated to meet Motor Wheel’s particular needs. 


Custom-Designed for M facturing Effici 

. . CIV AC ICLENCY 
- 

St signed tor Manulacturing y 

Versatile Stran-Steel buildings are custom-designed applied color-coatings for attractive and durable protec-ion 

to meet your individual manufacturing needs perfectly. They that’s practically maintenance free! 

make maximum use of mass produced pre-engineered steel Why not learn more about what Stran-Steel has to offer? 

components to keep costs down, quality up. The 1,400 build- You'll be especially interested in ovr exclusive “Building 

ing sizes available meet any design requirement, fit any floor Proposal Service” and special- (\ 

plan, blend with any collateral material, and are so versatile, ized finance plan. Simply mail te 

you'll always be able to meet increasing business require- the coupon or give your Stran- — ~ 

ments! What’s more, these pre-engineered buildings are Steel dealer a call. He’s in the | } k ] 

erected in much less time than ordinary construction. And Yellow Pages under sTEEL * 4 4 4 

every one is available in your choice of 10 distinctive factory- BUILDINGS Or BUILDINGS, STEEL. Buildings for Modern Business 


CLIP COUPON AND MAIL TO STRAN-STEEL CORPORATION, DEPT. CE-30, DETROIT 29, MICHIGAN 


ft 
Please send complete literature on Nein Title 





Stran-Stee/ Buildings in Stran- 
Satin Color. I'm interested in a Company Phone 





building approximately 
ft. by.___.___ff. to be used 
for City. 


Address 











STRAN-STEEL 1S A DIVISION OF NATIONAL STEEL CORPORATION 
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NEW “Unctized” 


WATER-TREATMENT SYSTEM 
Aardinge 


CLARIFICATION TANK 


FLOCCULATION TANK 


AUTOMATIC 

BACKWASH 

SAND FILTER 
TANKS 


ON. CLEAR 


WELL 
RESERVOIR 


FILTERED 
WATER 
OUT 


eFUNCTIONAL 
eFLEXIBLE 


The practical design for water treatment, which incorporates 
the safe and established methods for controlled flocculation, 
sedimentation, rapid sand filtration, and storage — all in one, 


compact system, sized to your requirements. 


With the Hardinge system, initial savings are realized in de- 
sign, materials and construction. Operating economies are ef- 


fected in power requirements and plant supervision. 


Write for further information, giving us the details of your 


water problem. 





HARDINGE 


COMPANY, INCORPORATED 


Ww 





“Hardinge Equipment—Built Better to Last Longer.” 











groups more effectively than will 
labor unions, or organizations with 
mixed professional and labor mem- 


bership. 
AIEE-IRE Merger 


The boards of directors of both the 
American Institute of Electrical 
Engineers and the Institute of Ra- 
dio Engineers have passed a reso- 
lution, forming a committee to 
study plans for a consolidation of 
the two groups. The joint resolution 
points out that “the advancement 
of . . . electrical and radio engi- 
neering, and the . . . objectives of 
both Institutes may be _ better 
served by . . . consolidation... .” 

The proposed new group would 
have a membership of about 150,- 
000 engineers, scientists, educators, 
and industrialists. The study com- 
mittee will present its first report 
on the feasibility of the merger 
sometime next February. If ap- 
proved, the merger will be sched- 
uled to go into effect early in 1963. 


Study of Canons 


For some time, there has been criti- 
cism of the Canons of Ethics on the 
basis that they do not cover the 
ethics of the employee engineer. 
The Engineers Council for Profes- 
sional Development now is taking 
another look at the Canons. 

The member organizations have 
been asked to affirm that the Can- 
ons of Ethics should be considered 
the foundation of the entire pro- 
fession’s ethics. “They should be 
similar to the constitution of an or- 
ganization. Amendments or revi- 
sions should be made as required 
by changing times, but only after 
thoughtful consideration.” 

After agreeing on the ground 
rules, the member societies are re- 
quested to reaffirm their adoption 
of the Canons; review their own 
Code or Rules to assure conform- 
ity with the Canons; rewrite, if 
necessary, the separate Code or 
Rules so they clearly constitute 
supplements to the Canons; sug- 
gest amendments or revisions; and 
advise the ECPD Committee chair- 
man of action taken. am 
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| Let me tell you why these 
NEW BULLETIN 712 and 713 
Combination Starters a 2 


; should interest you! 




















They have — Smaller Size...Greater Switching Capacity... 
Greater Reliability...Longer Life...Complete Safety... 
Generous Wiring Room...Simple Design...Businesslike Beauty 


Rating for rating, the new Bulletin 712 but usesanITE circuit breaker as a method 
motor starter will outperform and outlast of disconnecting. 
all others. Complete safety for the operator Brooks Stevens, famous industrial de- 
is assured because the cabinet door cannot signer, has given the entire line of en- 
be opened until the lever is moved to the closures, an undeniable ‘‘eye appeal’’—an 
OPEN position, which opens the visible asset to any modern machine tool or indus- 
contact disconnect switch. trial installation. Please write for details, 
The Bulletin 713 combination starter pro- in Publication 6100: Allen-Bradley Co., puuisTee 713 
vides similar features for complete safety, 1316 S. Second Street, Milwaukee 4, Wis. Combination Starter with 


Circuit Breaker in Nema 


Type 1 Enclosure. 
22-61-RM 


ALLEN - BRADLEY | tererconrno: 


Member of NEMA 





Combination Starters— 
nowhere can you get 


AS MUCH 
FOR YOUR MONEY! 





The new A-B Series K starter and new A-B disconnect switch 
in a single enclosure provides complete safety for the operator 
and the production machine — because the cabinet door can- 
not be opened until the disconnect is orr. Also, this “‘safer’’ 
combination starter costs less to install than a separate 
starter and disconnect switch. There is a neatness about such 
installations —it is the mark of being up-to-date! Publication 
6100 will supply you with complete details— better write for 
it today: Allen-Bradley Co., 1316 South Second Street, 
Milwaukee 4, Wisconsin. 


A Starter Design 
Based on 30 Years 
of Field Experience 


The new Series K starters have been 
completely redesigned for many 
more millions of trouble-free opera- 
tions. The new magnet is cushioned 
to reduce wear. The new molded 
coil is protected against all harmful 
atmospheres. The new weld-resis- 
tant contacts close without wear- 
causing sliding motion. 


Safety Cover 
Latching 


The door of the enclosure can be 
opened only when the disconnect 
switch is in the OPEN position. How- 
ever, it may be opened by authorized 
personnel while the disconnect is 
closed by means of a hidden de- 
feater screw. Incidentally, this de- 
feater can be made inoperative. 


Can also be supplied as Bulletin 713 combination starter with circuit breakers 


i f 7 
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Bulletin 712 Size 1 
combination starter with fused disconnect 
switch in Nema Tyoz 1 enclosure, 


Visible Contact 
Disconnect Switch 


When the front-operated discon- 
nect switch is in the OPEN posi- 
tion, all three contacts are clearly 
visible as being open. An easily 
removable insulating guard pre- 
vents accidental contact with the 
incoming lines. The double-break, 
silver alloy contacts operate with 
positive snap action. 


Extra Safety 
Padlocking 


The operating handle can be locked 
in the OFF position with as many as 
three padlocks. When desired, 
means to lock the disconnect switch 
lever in the ON position can be pro- 
vided. In addition, the enclosure 
door can be padiocked closed, with 
the handle free to be operated. 


22-61-RM 
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Owned and Designed by —The Port of New York Authority * Architect-Engineer —Dr. Pier Luigi Nervi 


NELSON COMPOSITE BEAMS...MUSCLES FOR BUS TERMINAL 


This is a model of the two-block-long, three-level 
George Washington Bridge bus terminal, New York 
City. Esthetic architectural design provides a “built- 
in” feeling of movement. Composite Design provides 
a “built-in” certainty of strength. Composite Design 
is the “tying” or “bonding” of concrete floor slabs to 
steel beams by welding Nelson Stud Shear Connec- 
tors to the top flanges. When the concrete sets, the 
three elements act as a unit. This unit is called 
the Nelson Composite Beam. This design technique 
helps meet load requirements with shallower, less 
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costly steel beams (or increases strength with the 
same size beams). It provides longer spans with 
greater load-carrying capacity per pound of steel. 
More unobstructed floor space through wider spacing 
of columns. For information 
about Composite Building Con- 
struction, write to NELSON 
STUD WELDING, Division of 
Gregory Industries, Inc., Dept. 
14, Lorain, Ohio. 


GREGORY 


INDUSTRIES 
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-Flex 


POWER AND FREE 
OVERHEAD CONVEYOR SYSTEM” 


won TELEMATIC 


AUTOMATIC DISPATCH CONTROL 


e Simply set dials and Telematic guides 
carrier to any station in system 


POWER RAIL 
<— FREE RAIL 


po gone | exclusive unitized “‘over 
under” power and free rail 
which permits simple Ped 
to right or left as desi 


The Legal Aspect 


DR. MELVIN NORD 


Registered Engineer 
Attorney at Law 


Experimental Evidence 


OpeELL v. Frevu, 146 Cal. App. 2d 
504, 304 P. 2d 45, 76 ALR 2d 345, 
was an action for breach of express 
and implied warranty, brought by 
the buyer of an antialkaloid prod- 
uct against the seller-manufacturer. 


Background 


The Glendale Unified School Dis- 
trict planned to construct an ele- 
mentary school building, using the 
tilt-up method of construction. A 
slab of concrete was laid as the 
floor of the building, an antibond- 
ing agent was applied, another 
slab of concrete was laid on top of 
the floor slab, and successive slabs 
then were constructed in layers. 
After all the slabs were poured, the 
top layers were to be tilted up on 
their ends to form the walls of the 
structure, leaving the floor slab on 
the foundation. 

Having learned of the planned 


would not be harmful to any of the 
surfaces with which it might come 
in contact, and could be used to 
advantage with the tilt-up method. 

When the school Cistrict in- 
formed the firm of architects re- 
tained to draw the plans and speci- 
fications for the new building that 
the “Ashford Formula” should be 
specified, a member of the firm 
contacted Freuh for further infor- 
mation. The architects had not had 
prior experience with the use of 
this product. They were advised 
that the product had been used 
successfully by the company on 
previous construction projects 
which involved tilt-up construc- 
tion; that it would in no way inter- 
fere with the action of the anti- 
bonding agent to be applied be- 
tween the successive slabs to pre- 
vent adhesion; and that it should 


be applied under the strict super- 
vision of the manufacturer; and 
that it should be applied just as 
the newly laid concrete begins to 
harden. The architects relied on 
this information and specified that 
the product be used. 


Power-Flex is designed for automated 
materials forwarding applications in 
industrial plants, distribution centers, 
service buildings and department stores. 
The most economical system available for 
loads up to 600 lbs. per carrier. Savings in 
actual installations range from 25% to60%. 


*Systems in service for your inspection. 


building activity, Freuh contacted 
the authorities of the school dis- 
trict, and suggested that the “Ash- 
ford Formula,” which his company 
manufacturers, be specified for ap- 
plication upon the concrete floor 
of the proposed school — in order 


An Engineered System , , 
to prevent the formation of alkali 


Cause of Action 
SEND FOR BROCHURE 


Inquiries Welcomed 


a COLUMBUS McKINNON 
CORPORATION 
Conveyor Division 
TONAWANDA, N.Y. 


CONVEYORS 





beneath floor covering material and 
as a cure for new concrete. Ad- 
vised that the tilt-up method was 
planned, Freuh assured the dis- 
trict’s officials that the formula 


During the construction of the 
building, the formula was applied 
by Freuh to the floors of a portion 
of the construction designated 
“Unit A.” The formula was not 
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Pal 


BROKEN GLASS AND PAPER WON’T CLOG THIS VALVE 
[acr"|Non-Lubricated EC Plug Valve 


Many valves were tried for the tough jeb of controlling the flow of a caustic 
washing solution that often contained bits of bottle glass and labels, but 
W-K-M’s EC Plug Valve was the only one that could do the job successfully. 


_ We admit this is a problem you don’t run into every day, but it’s a good 


indication of the effectiveness of the W-K-M EC Plug Valve. Whatever type 
of service this valve is applied to it gives a tight seal that can be adjusted 
on the line when wear develops. Further it excels in the handling of solid 


bearing liquids or gases since its elastomer coated plug resists even severe 
abrasive action. The W-K-M EC Plug Valve requires no regular mainte- 
nance since it is non-lubricated. 


Write for specification sheet AE-1061 for full details. 


WHEN SO MUCH DEPENDS ON A VALVE...SPECIFY 


W-K-M 


DIVISION 


ACF INDUSTRIES 


P.O. BOX 2117 HOUSTON, TEXAS 





applied to concrete for the flooring 
of “Unit B.” An antibonding agent 
was applied between the layers of 
poured concrete on each unit. 
When the time came to tilt up the 
slabs, those on Unit B lifted easily. 
However, the layer directly upon 
the floor of Unit A, to which the 
formula had been applied, adhered 
and would not tilt. All the slab was 
damaged and a portion destroyed. 

The court held that the evidence 
offered was sufficient to establish 


a breach of warranty. The princi- 
pal point of interest to consulting 
engineers is the type of experimen- 
tal evidence offered in support of 
the above direct evidence. 


Experimental Evidence 


The plaintiffs introduced into evi- 
dence the result of a certain ex- 
periment. Two test slabs of con- 
crete had been poured at the job 
site under the direction of a re- 
search laboratory. One was coated 
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Whos Who 


The first edition of ‘““Who’s Who in Certified 


Performance Ratings” is now available to 


users and specifiers of air moving equip- 


ment. This new publication of the Air Mov- 


ing and Conditioning Association meets the 


recognized need for an official directory of 


manufacturers and products licensed by 
AMCA to use the Certified Ratings Seal. 


in Certifre 


The 54-page directory contains essential 


product identification data on all air moving 


devices which have been tested and rated for 


ioe SON 


lath ile 


lished periodically. 


requirements of the AMCA pene 
Certified Ratings Program. 


Revised issues will be pub- 


performance in accordance with the rigid 
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Copies of Bulletin 261A, “Who's Who 
in Certified Performance Ratings” are 
available from: Air Moving and Con- 
ditioning Association, Inc.,2159 Guard- 
ian Building, Detroit 26, Michigan. 





with the Ashford Formula, the 
other with the same bond-breaker 
used in the construction of the 
school. The same _ bond-breaker 
was later applied to the slab treat- 
ed with the formula. Another slab 
was poured on each treated slab. 
The slab treated with Ashford For- 
mula adhered to the concrete 
poured upon it. The conditions 
under which the test was conduct- 
ed were the same as those which 
prevailed during the construction 
of Units A and B, except that the 
climatic conditions were not iden- 
tical, since some months had in- 
tervened; a slightly larger gauge 
reinforcing steel was used in the 
test slabs; and two coats of Ash- 
ford Formula were applied in the 
test, while it is not clear whether 
two coats were used during the 
actual construction. 

On appeal, it was held that the 
trial court properly exercised its 
discretion in admitting this experi- 
mental evidence, des»ite the fact 
that exact identity of conditions 
did not prevail. The court said: 
“The conditions surrounding the 
test were sufficiently similar to 
those prevailing at the construc- 
tion of the classroom units to en- 
able the trier of fact to consider 
the result of the experiment in de- 
termining the cause of the adhesion 
of the concrete slabs and assign to 
it whatever weight was merited.” 

The question of experimental 
evidence is treated fully in an An- 
notation in 76 ALR 2d 354. The 
general principle deduced from an 
analysis of many cases is that ex- 
perimental evidence ought to be 
admitted if it tends to enlighten 
rather than mislead the jury. The 
earlier concept that experimental 
evidence was inadmissible on the 
ground that parties could manu- 
facture evidence in their own be- 
half now is apparently overcome. 
The Annotation cited presents a 
collection of cases dealing with the 
following subjects, among others: 
inflammability, explosiveness, suit- 
ability of building materials, tensile 
strength, and slipperiness. ae 
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Installing Saran lined drainage system. Clevite Corporation Division. 


SARAN LINED DRAIN LINE cuits 


The 400 saran lined fittings and 1200 feet of saran lined 
header line and branches in Clevite Corporation’s Waltham, 
Mass., transistor plant were installed using regular plumbing 
tools with special cutters in one-third the time required for 
other corrosion-resistant drain systems. Saran lined drain 
line and fittings have no leaded joints—and are so strong 
that joints can be placed ten feet apart. 

“This drain system was installed to carry combined mix- 
tures of water, aqua regia, hydrofluoric, nitric and other 
acids from the production fioor to a waste treatment tank. 
Even concentrated nitric acid, on occasion,” said Plant 
Engineer Charles Kettendorf. ‘We use these acids to etch 
and clean the metals on our production line.” 


THE DOW CHEMICAL COMPANY 
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installation time 66%, 
handles highly corrosive acids without complication 


Saran lined fittings are available in both union and 
flanged types. Where space is limited, as in thin wall- 
sections, saran lined fittings can be used where leaded-joints 
are too bulky to fit. They are ductile—won’t crack no 
matter how hard you lean on the wrench. 

When you need processing or laboratory drainage systems 
with great strength and corrosion-resistance, specify saran 
lined drain pipe and fittings. They’ll take pressure ranging 
from full vacuum to 150 psi. and temperatures from —20° F. 
to 200° F. They can easily be cut, fitted and modified using 
regular plumbing tools. For more information, write Saran 
Lined Pipe Company, 2415 Burdette Avenue, Ferndale. 
Michigan, Dept. 1575LW12. 


Midland, Michigan 
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out of mercury-lamp starting 


WITH SOLA CONSTANT-WATTAGE BALLASTS 


Full rated lamp life . . . more lamps per circuit... 
less costly wiring: These across-the-board SOLA savings 
reduce installation costs, assure longer lamp life expectancy 
and less maintenance. And all are direct results of SOLA 
constant-wattage mercury-lamp ballast design! 


Self-limiting action of constant wattage ballasts takes 
power-surges out of lamp starting, automatically compen- 
sates for line fluctuations. Parallel 2-lamp models operate 
lamps independently of each other and keep good lamp SOLA CONSTANT WATTAGE 
shining steadily even after mate burns out. Complete range STARTING CURVE 
of types for indoor as well as outdoor applications. 


SOLA constant-wattage holds lumen output within +1% 
for line-voltage changes as great as +13%. “Drop-out” is 
virtually nil, since input voltage must fall 30% below nomi- 
nal before lamp extinguishes. SOLA M-L ballasts are also 
inherently self-protecting against open and shorted lamps. 


Available for 115, 208, 230, 277, 460 and 575-volt input. 
Get full details from your SOLA supplier, or write us for HIGH-REACTANCE BALLAST 
information, specifying M-L indoor or outdoor type ballast. STARTING CURVE 


SOLA ELECTRIC CO. 
1717 Busse Road 

Elk Grove Village, Ill. 
HEmpstead 9-2800 

IN CANADA, Sola-Basic 
Products Ltd., 377 Evans 
Ave., Toronto 18, Ontario 


A DIVISION oF {C. BASIC PRODUCTS CORPORATION 


S-34-61 
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Chosen to protect your children 


...@ prime essential 
to all business construction 


Chances are great that you pass a Gamewell fire alarm 
box on your way to work, because a vast majority of all 
municipal fire alarm systems are Gamewell systems! 
For over 100 years Gamewell fire alarm boxes have 
stood as silent sentinels in thousands of communities. 
The lives and the property these systems have saved are 
testimony of their unerring reliability. Similar Gamewell 
interior fire alarm systems, with the same high standards 
and offering the same reliability, can be planned as 
part of complete plant and institutional fire protection. 
Safety is everybody’s business . . . our profession. 
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Send for your Gamewell Flexalarm 
catalog with typical fire alarm in- 
stallations, see how you can plan 
maximum protection at minimum 
cost. Write THE GAMEWELL Com- 
PANY, 1359Chestnut Street, Newton 
Upper Falls 64, Massachusetts. A 
Subsidiary of E. W. Bliss Company. 
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FIRST...WHEN SECONDS COUNT 





WHEN BUYING HYDRANTS LOOK FOR 
A MANUFACTURER WITH AT LEAST 


100 YEARS’ EXPERIENCE 


Age has its advantages when you are 
dealing with fire hydrants, because 
hydrants must provide many years of re- 
liable service. When a manufacturer has 
been in business 100 years or more, 
the quality of his product is well known. 

R. D. Wood Hydrants have stood the 
test of time. There are more than a million 


of them in use right now. This says a 
great deal for the excellence of the prod- 
uct and the reliability of service. 

When you deal with R. D. Wood (over 
100 years in the hydrant business) you 
have the comfortable feeling that we will 
still be around when your equipment 
needs service or even replacement. 


Conform to A.W.W.A. specifications 


R. D. WOOD COMPANY 


FLORENCE, NEW JERSEY 
Established in 1803 


Manufacturers of “Sand-Spun” Pipe (centrifugally cast in sand molds) 
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NSPE 
At 


Roanoke 


Members of the National Society 
of Professional Engi- 
neers will be requested 
next month to vote on 
the future possibility of 
having nonregistered 
' persons as “Engineer 
Members,” in the interest of further- 
ing the Functional Plan for Unity. 
Under the Functional Plan, all pro- 
fessional matters would be han- 
dled by NSPE, all technical mat- 
ters by Engineers Joint Council, 
and education by the Engineers 
Council for Professional Develop- 
ment. An “umbrella organization” 
would be formed to coordinate the 
three groups. 

At a meeting in Roanoke, mem- 
ers voted without dissent to put 
the question of nonregistered mem- 
bers to a ballot. A two-thirds ma- 
jority of the votes cast is needed 
in order for the necessary consti- 
tutional changes to be made. 

Under the NSPE proposal, non- 
registered engineers of approved 
engineering societies (such as Fel- 








low grade members of the Ameri- 
can Society of Civil Engineers ) 
would be given membership in 
NSPE, provided those societies re- 
quire that all future members ad- 
mitted to such grade be registered 
professional engineers. 

This would apply to the five 
Founders, or to “any other national 
engineering society which, in the 
opinion of the National Society 
board of directors, as expressed by 
a two-thirds vote of those present 
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at any regular meeting of said 
board, has as its objectives the ad- 
vancement of a branch of engi- 
neering; whose voting membership 
consists of at least 50 percent 
graduate or registered engineers; 
has membership requirements 
equivalent to the membership re- 
quirements of the Engineering 
Founder Societies; and has a grade 
of membership for which the ad- 
mission requirements after a spe- 
cific date include the holding of a 
valid license or certificate of reg- 
istration as a P.E.” 

The nonregistered men would be 
“Engineer Members.” NSPE would 
continue to require registration for 
the “Professional Engineer Mem- 
ber,” grade just as in the past, and 
eventually the new “Engineer 
Member” grade would be elimi- 
nated as technical organizations 
raised their admission standards. 

As things now stand, the only 
Founder whose members could 
join NSPE under this plan is ASCE 
— which has come out on numer- 
ous occasions for unity through 
EJC, not through the Functional 
Plan which the NSPE ruling is 
aimed at advocating. However, it 
is likely that ASME also may be 
eligible soon. 


Unified Principle 

As a part of the unity program, the 
NSPE board also endorsed “A Uni- 
fied Statement of Principle by 
AIEE, ASME, and NSPE in the 
Interest of the Improved Organi- 





EPOXY 
+ 
EXOLON 


Anti-Slip 
SAFETY 


for Wood, Steel, 
Concrete 


= FOR FIRE ESCAPES 
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CAT WALKS 
NON-SLIP SAFETY 
WET OR DRY 


Simply apply epoxy resin to a clean sur- 
ace .. . cement, wood, metal, ceramic 
tile .. . then sprinkle Exolon on the sur- 
face before the epoxy hardens. 

EXOLON Anti-Slip is a low cost electric 
furnace grain that imparts hardness and 
wear resistance to any surface. Never 
polishes smooth in the heaviest traffic. 


| Please send me 


Samples of EXOLON Anti-Slip ; 
Complete information and 
specifications. 





The => <e) me}. Company 
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For that BIG or 


extra RUGGED 
Door, Kinnear’s 


“Goliath” slat 


is unbeatable 


Roll-formed of steel or 
aluminum* this giant 
slat forms a curtain of 
unmatched strength — 
an almost impenetrable 
barrier! Ideal for extra 
large and special open- 
ings such as in prisons, 
piers, gantry cranes — wherever ruggedness 
and durability count more than the extra cost. 


All Kinnear Rolling Door advantages are 
retained in the “Goliath” slat . . . space- 
saving, coiling-upward action . . . jamb-to- 
jamb doorway clearance . . . fast-action push- 
button control by means of the all-new Kin- 
near Motor Operator (optional) . . . protec- 
tion against wind, weather, vandals, intruders 

. valuable resistance to fire... an un- 
matched record for long, low-maintenance 
service at low cost. Write today for free 
information. 


*14 or 16 U.S. gauge steel; 10 or 12 B and S gaxge 

aluminum. Other Kinnear curtain slats range down 
to 14 width, in various gauges of aluminum, steel 
or other metals. 


The KINNEAR Manufacturing Co. 
1560-90 Fields Pra vagy 16, Ohio 
1742 Yosemite Ave., San Francisco 24, Calif. 


Offices and Representatives in All Principal Cities 
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Slat No. 9 


(Actual Size) 


INNEAR 


ROLLING DOORS | 
Saving Ways in Doorways 





zation of the Engineering Profes- 
sion.” Four major points in the 
Statement are: 

“1. The basic principle and the 
division of areas of responsibility 
(technical, educational, and _pro- 
fessional ) encompassed in the func- 
tional concept are sound, and 
should be implemented by engi- 
neering societies intent upon im- 
proving the organization of the 
engineering profession. 

“2. In the implementation of the 
functional concept, an integrating 
body is desirable not only as a 
mechanism for assuring under- 
standing among domains, but as 
an outward symbol of unity within 
the profession. 

“3. The chief responsibility of 
ASME and AIEE to their members 
lies in the technical domain. Al- 
though not obliged to relinquish 
any services now offered their 
members, these societies should 
restrict their activities outside the 
technical area and should partici- 
pate in the coordination of broader 
matters with other appropriate 
groups. 

“4. Complete acceptance of the 
functional concept by an individ- 
ual engineer necessitates his mem- 
bership support of both a techni- 
cal society and a professional so- 
ciety. Each society should urge 
such dual membership . . .” 

This report, which is expanded 
to about three pages, also states 
that “The ASME and the AIEE 
have under consideration at the 
moment the establishment of pro- 
fessional registration as a require- 
ment for the grade of Member. 
NSPE also has under consideration 
a plan to permit admission, for a 
limited period and with certain 
restrictions, of nonregistered engi- 
neers who are now Members of 
qualified societies.” 

The ASME executive committee 
has approved the joint statement, 
and was scheduled to present it 
to the Council “with recommenda- 
tion for approval” late last month. 
If the ASME Council approves the 
idea of requiring registration for 
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Fan Cooled! 


Models SMJ and SMJI Process Pumps 


Now an exclusive fan cooled bearing housing available 
on Byron Jackson SMJ and SMJI Model Process Pumps 
can entirely eliminate a cooling water supply to the bear- 
ings! This feature was designed to eliminate engineering, 
installation, maintenance and operation costs of a cooling 
water supply, and can prevent costly freeze-ups in severe 
climates. 

Simple, efficient and trouble-free, it works like an air- 
cooled electric motor. A fan mounted on the shaft behind 
the bearing draws cool air over the thrust bearing and out 
over the cooling fins of the housing. For lower tempera- 
ture service the same pump can be used as a simple air 
cooled bearing, without the fan and fan cover, using the 
cooling fins alone to dissipate heat. 

Only two different bearing housings fit all models of 
vertical SMI and SMJI’s up to 300 horsepower, and 
either may be adapted to fan or water cooling when 
purchased or after installation. 

As the first major improvement in Process pump design 
in years, this fan cooled bearing was developed to mee’ a 
long-existing need of the industry. Investigate the econ- 
omy and efficiency of this really new line of pumps. Call 
or write for descriptive literature. 


A complete new line of 


Process 
Pumps 


designed for 
maximum 


interchangeability 





Subsidiary of Borg-Warner Corporation 
P.O. Box 2017, Terminal Annex, Los Angeles 54, California 


% 
Byron Jackson Pumps, Inc. 





CONFERENCE SERVICE 











ANNOUNCEMENTS 





ALM oo SERIES 


PAGING TELEPHONE 
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full membership in the futuite, this 
too would have to go before the 
membership, since it involves a 
constitutional change. 

However, the statement that 
AIEE also is considering requiring 
registration for membership is a 
little on the optimistic side. Ac- 
cording to an AIEE official, that 
organization has no plans whatso- 
ever to require registration of fu- 
ture membership, and in view of 
the proposed AIEE-IRE merger 
(See Heard Around Headquarters, 
Page 31), any consideration of 
change in AIEE membership re- 
quirements would, at best, be de- 
layed for some time. The official 
added that AIEE probably would 
approve the joint statement “in 
principle,” but would insist on 
“quite a few editorial changes first 
— including omission of the para- 
graph about AIEE considering the 
establishment of professional reg- 


istration as a requirement for the 
grade of Member.” 


CALLS PARTY BY NAME—FREES OUTSIDE 


! hy SWITCHBOARD FOR SALES PRODUCING CALLS 














Other Actions 


Outside switchboard and telephones free for 











enna eaves 





eS 


BACKGROUND MUSIC 





SHIPPING ORDERS 


NATIONWIDE NETWORK OF OVER 300 DUKANE FACTORY TRAINED 


outside sales producing calls. 

Call party by name. Direct person-to-person 
contact without outside switchboard relay. Find 
personnel, even when they are not at their desks. 
Instant internal communications at a nominal 
cost ... outside switchboard free of congestion. 
Receive important information . . . contact key 
personnel without leaving your desk. 


® Easily expandable from two channel to three 


channel system. Additional telephones added 
as requirements merit. 


Simple to use . . . no complicated coded dialing 
system ... no flashing the switchboard operator. 


Time and money saved through increased 
efficiency. 

Optional AM/FM music or program source im- 
proves working atmosphere, raises morale .. . 
increases employee efficiency. 

Lease or lease-purchase plans providing for 
eventual ownership on terms most favorable to 
you. 


SALES ENGINEERING DISTRIBUTORS WILL BE HAPPY TO 
GIVE YOU FULL DETAILS. LOOK FOR THE DISTRIBUTOR 
NEAREST YOU IN THE YELLOW PAGES. 


WRITE FOR BULLETIN! 


COMMERCIAL SOUND DIVISION 


DukKkane 


CORPORATION 


DEPT. CE-121 / ST. CHARLES, ILLINOIS 





In other actions, the NSPE board 
and the Functional Section for 
Consulting Engineers went on rec- 
ord against the proposed “Divi- 
sion of Responsibilities” report pre- 
pared and now being considered 
by the EJC-AIA joint committee. 
As Leigh St. John explained, 
“This report would have a serious 
affect on court cases pending in 
New Jersey and in Ohio. I believe 
the report is based on a policy of 
destruction by division. According 
to this report, architects should 
be coordinators on any general 
building projects. The report also 
places planners on an equal basis 
with engineers. If this report were 
adopted, an engineer could not 
attempt to supplant even an un- 
qualified planner on a_ project.” 
President Murray Wilson explained 
that AIA has been requested to 
delay distribution of the report. 


The Functional Section 


At the Functional Section meet- 
ing, it was announced that a meet- 
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engineered and built to your heat transfer requirements 


SLATECOIL: 


cuts costs, improves efficiency! 


Tranter PLATECOIL eliminates engineering and fabricat- 
ing pipe coils for a wide variety of process heating and 
cooling requirements. Now, PLATECOIL can be designed 
and built to fit more size, shape, pressure containment 
and operating specifications than ever before. Tranter 
will deliver to you, the complete package required for 
any need—including the vessel itself. 

Tranter PLATECOIL consists basically of two embossed 
metal sheets, spot welded and seam welded together to 
form passages for heating or cooling media. (Available 
in most weldable materials.) 

PLATECOIL provides maximum heat transfer surface 
in a minimum amount of space. The exclusive “‘MuULTI- 
ZONE” header and pass arrangement eliminates effi- 
ciency robbing condensate “‘blocking.” Streamlined 
surfaces require less frequent cleaning and are easier 
to clean than pipe coils. 


PLATECOIL can be 
furnished to comply 
with ASME Code. 


Cone section for 
clamping on or 
fabricating into tanks 





Write for 
Bulletin P-85 
for complete data. 


Manufactured in Canada by Brodie 
" Industries, Lid., 44 Upjohn Rd 
Small processing Don Mills, Ontario 
vessel with built-in 


Cylindrical heat exchanger PLATECOIL side walls 
TRANTER MAN ACTURING INC. 
LANSING 9, MICHIGAN 





Heat transter 
surface for 


peng or screw 
=  COLATEEOIL 
Processing tank with DIVISION 


built-in PLATECOIL 
side walls and bottom 











heat transfer specialists 
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Better Flow Records 
with Proper 
Recording Instruments 


PERMANENT RECORDS of flow 
provided by adequate instrumentation 
in any metering installation enable 
water works engineers to conduct a 
continuous study of daily production, 
overall consumption, variations in de- 
mand and seasonal fluctuation. Accu- 
rately recorded information makes it 
possible to control flows and anticipate 
trends for a higher degree of overall 
operating efficiency. 

For modern, complete, centralized 
control, every meter in a distribution 
system and in process functions may 
be monitored at one location reducing 
the need for on-the-spot checks of re- 
mote installations. 


There are many different types of 
recording instruments. Sparling has 
available mercury governor bowl in- 
struments which are ideal where a 
limited flow range exists; 12” differen- 
tial circular chart instruments suitable 
for wide flow ranges; and horizontal 
strip chart instruments—either full size 
or miniature—which provide perma- 
nent records of from 60 to 120 days 
continuous operation. 

Sparling instruments have varying 
operating ranges from 5:1 to 20:1, de- 
pending on the specific need. Regular 
110/120 volt, 50 or 60 cycle a.c. power 
supply is normally adequate. Some 
may also utilize mechanical control. 


READY FLOW INFORMATION... Each 
Sparling instrument is equipped with 
an indicator which gives instantaneous 
flow information, as well as a 6-digit 
straight reading totalizer that reads di- 
rectly in standard volumetric units to 
show total flow at a glance. Sparling 
instruments offer a wide range of ap- 
plication to meet almost any flow re- 
cording requirement and are produced 
in designs for either wall or panel 
mounting, as well as in self-contained 
consoles. 


FLEXIBILITY... Many variations of Spar- 
ling Indicator-Totalizers supplement 
the permanent recording instruments 
to provide almost unlimited possibili- 
ties of use to give any metering 
installation the benefits of good instru- 
mentation. 


AUXILIARY CONTROL...In addition to 
maintaining continuous accurate rec- 
ords, instrumentation permits effective 
controls to be incorporated in systems 
that can eliminate the guesswork in- 
volved in manually operated pumps, 
valves, chemical feeders and other 
auxiliary equipment. 

COMPLETE METERING INSTALLATIONS 
... Sparling builds an extensive line of 
main-line meters, instruments and con- 
trols to offer a complete and com- 
patible metering system. Ask your 
Sparling field engineer for further 
information or write for Catalog 
315-CE. 


~A-SPARLING WATER CONTROL EQUIPMENT 


HERSEY-SPARLING 
METER COMPANY 
Sparling Equipment: EL MONTE, CALIF. 
225 North Temple City Blod. 
Atlanta - Chicago - Cleveland - Dallas - Denver - Kansas City, Mo. - Roselle, N. J. - San Francisco + Seattle 
United Kingdom Affiliate: TYLORS OF LONDON LTD. 
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ting with Federal Highway Ad- 
ministrator Rex M. Whitton was 
scheduled tentatively for late No- 
vember. “It is felt that certain pro- 
visions of Bureau of Public Roads 
General Memo 40-6, setting forth 
BPR policy for approving engineer- 
ing service contracts, have been 
improperly interpreted in the past 
by field offices and should be re- 
vised to prevent further misunder- 
standings.” They also expect to dis- 
cuss the problem of competitive 
bidding on surveying contracts 
with Whitton. 

“In a related action, the Func- 
tional Section has been requested 
to supply information for a con- 
gressional committee regarding the 
policy of state highway depart- 
ments on the use of consulting en- 
gineers. Accordingly, state socie- 
ties have been asked to contact 
their state highway departments to 
fulfill this request.” Replies are be- 
ing compiled, and the Functional 
Section hopes to have a summary 
of highway department policies 
(when the departments have pol- 
icies or will state their normal pro- 
cedures for retaining consulting 
engineers ) for presentation to the 
Congressional Committee in Jan- 
uary, 1962. 

The Functional Section (which 
is thinking about finding a new and 
less cumbersome name) also an- 
nounced a series of regional meet- 
ings will be held as soon as possi- 
ble to discuss more localized prob- 
lems of consulting engineers. NSPE 
now has functional sections for 
consulting engineers in 28 states. 

A proposed amendment to the 
highway bill was discussed, and is 
to be studied further. However, 
some of the members felt the 
amendment would require state 
highway departments to justify 
their costs, as well as to check con- 
sultants’ fees. 

The proposed amendment states: 

“The Secretary (of Commerce) 
shall determine the reasonableness 
of (1) all land acquisition costs, 
by separate appraisal if he deter- 
mines it to be advisable, and (2) 
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and build for keeps 


Given the decorative virtuosity of modern concrete masonry plus its classic 
strength, architects and builders are doubly equipped to give full value for 
the building dollar. Especially when the beauty of block is reinforced with 
Dur-o-wal, the truss-designed steel rod assembly that can more than double 
flexural strength, outfunctions brick-header construction. For technical evi- 
dence, attach this ad to your letterhead, send to any Dur-o-wal address below. 


DuUR-O-WwaAL 
Masonry Wall Reinforcement and Rapid Control Joint 


DUR-O-WAL MANUFACTURING PLANTS 
© Dur-0-wal Div., Cedar Rapids Block Co., CEDAR RAPIDS, IA. © Dur-O-wal of Ill., 260 S. Highland Ave., AURORA, ILL 
@ Dur-O-wal Prod., inc., Box 628, SYRACUSE, N. Y. @ Dur-0-wal. Prod. of Ala., inc., Box 5446, BIRMINGHAM, ALA. 
@ Dur-0-wal Div., Frontier Mfg. Co., Box 49, PHOENIX, ARIZ. © Dur-O-wal of Colorado, 29th and Court St., PUEBLO, COLO. 
@ Dur-O-wal Prod., inc., 4500 E. Lombard St., BALTIMORE, MD. @ Dur-O-wal. Inc., 1678 Norwood Ave., TOLEDO, OHIO 
@ Dur-O-wal of Minnesota, 2653 - 37th Ave., South, MINNEAPOLIS 6, MINNESOTA 
@ Dur-O-wal Ltd. 789 Woodward Avenue, HAMILTON, ONTARIO, CANADA 





Strength with 
flexibility—the two 
basic factors for a 
repair-free masonry 
wall are assured by 
these engineered 
companion preducts. 
Dur-o-wal reinforce- 
ment, top left, 
increases flexural 
strength 71 to 261 
per cent, depending on 
weight Dur-o-wal, 
number of courses, 
type of mortar. The 
ready-made neoprene 
Rapid Control Joint, 
beneath, flexes with 
the wall, keeps itself 
sealed tight. 





* tp" and “THERMO-SEAL" are trademarks 
of Tube Turns Plastics, inc. 


Now Plastic Ping 


to handle Yor corrosive 


fluids and gases 


Corrosion is expensive. It increases operating costs. It 
requires additional maintenance and reduces plant operat- 
ing efficiency. And, previously, as the temperature of the 
fluids or gases being handled increased, expensive alloy 
and non-metallic piping systems were required. 


Now, at costs substantially lower than other comparable 
materials, ‘“‘Penton’’* (chlorinated polyether) piping sys- 
tems handle corrosive fluids and gases at temperatures 
up to 250°F. This new polymer is extremely resistant to 
thermal degradation at elevated temperatures, retaining 
high strength characteristics over a broad range of tem- 
peratures. It is essentially unaffected by either inorganic 
or organic agents, including aromatic hydrocarbons. This 
outstanding resistance to corrosive attack, coupled with 
its high degree of dimensional stability at elevated tem- 
peratures enables ‘‘Penton’’ piping systems to handle 
chemicals that even metals cannot. 

Widely varying conditions including temperature, pres- 
sure and concentrations of fluids or gases being handled 
require each proposed piping system to be carefully 
selected. Should any questions arise, Tube Turns Plastics’ 
engineers will be happy to consult with you on your 
corrosion problems. For additional information, call or 
write today. 


TUBE TURNS PLASTICS, inc. 


30th and Magazine Street, Louisville 11, Kentucky 


Mark of progress in industrial plastics piping 


For quick, easy joining of ‘‘Penton"’ pipe, 
fittings and valves, the new THERMO- 
SEAL* heat tool produces permanent, 
leakproof joints that are stronger than 
the pipe itself. By placing the units to 
be joined on the tool, heating and then 
assembling, the joint is completed and 
ready for use in a matter of seconds. 
See it in action. Consult your nearby 
Tube Turns Plastics distributor today. 


*Penton" is a trademark 
of Hercules Powder Co, 





engineering costs, submitted as 
part of the costs of any project and 
no part of any such costs in excess 
of that determined to be reason- 
able by the Secretary shall be con- 
sidered a cost of construction for 
the purposes of this title.” 

Also at the meeting, the NSPE 
Board considered: 
{ Money — the adopted budget is 
larger than the anticipated income, 
so it was pointed out that some- 
thing is going to have to give. 
{ Scholarships — a tax-free organi- 
zation was established a year ago 
to administer the ARMCO schol- 
arships, and NSPE would like to 
get more engineering scholarships 
for the group to handle. 
{ Unions — the New York State 
Society of Professional Engineers 
requested $5000 to help combat 
Mayor Wagner's executive ruling 
granting unions exclusive bargain- 
ing power for city employed engi- 
neers. The request was denied, but 
the New York State group was as- 
sured of moral support. 
{ Ohio — the Ohio Society is up- 
set over the national trend to ac- 
cept the Davis-Bacon Act ruling as 
including survey crews. Under this 
act, all except the crew chief would 
be classified with workers whose 
wages must be certified. In Ohio, 
the attorney general has ruled that 
surveyors’ duties are professional 
in nature. 
{ Uniform Telephone Listings — 
the Ethics Committe has completed 
a survey of 800 consulting engi- 
neers and 800 “other” engineers to 
learn their preference in yellow 
page listings. NSPE hopes to work 
with ASCE and CEC in making a 
presentation of these findings to 
American Telephone & Telegraph. 
{ Contingency Fees — the Func- 
tional Section for Consulting Engi- 
neers requested some time ago 
that the Ethics Committee give a 
ruling on contingency fees. The 
Ethics Committee now has referred 
the matter back to the Functional 
Section for an opinion. Contingen- 
cy fees are not covered in the 
present Rules of Practice. =m 
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the new: Buell 
W-B Scrubber 
with exclusive 

double- scrubbing ,j 
action ‘% 

















Foss Wenner 


Surdenaresied in applications around the world, the 
new Buell W-B Scrubber is now available for sub-micron 
dust removal jobs in this country. This newest multi- 
venturi wet collector removes over 99% of dust as small 
as 0.05 microns. Licensed under the famous Waagner- 
Biro patents, the new Buell W-B Scrubber offers several 
distinct benefits over other wet collectors. The most 
important are discussed below. @ There are other op- 
erating advantages, too, including low water require- 
ments, and case-hardened venturi throat to resist ero- 
sion. But why not check into the Buell W-B Scrubber for 
your own application? For details, write Buell Engineer- 
ing Co., Inc., Dept. 47-L, 123 William St., New York 38, N. Y. 
m cyclones - electric precipitators - bag collectors 
* combination systems - classifiers - venturi scrubbers. 





™ double-scrub- 
bing action 
Exclusive! 


typical process industry uses sulphuric acid 
mist—detergent fumes—lime dust—catalyst dust 
aby —fly ash—fluorine compound dusts—hydrochloric 
Water is intro- acid fumes—cement dust—tar—acetic acid fumes 
duced ahead —phosphoric acid mist—titanium dioxide dust— 


of the venturi, salt cake dust. any capacity The new Buell 

which forms pate a oe he Far nen 
nga Thi ial j hi h i fficien- . : 

two distinct low power is special design achieves the desired efficien 


a standard, readily-stocked 
cones for aS ™ high efficiency The Buell W-8 Scrubber offers efficien- _ lication is arranged simply 











cies with low pressure drops; thus, requires minimum power __ item. Capacity for your ap- 
y designing for the proper 


_topassthrough cies for given conditions higher than any similar system. number of venturi tubes. 
e ) 


Member Industrial Gas Cleaning Institute 
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electricity is distributed and controlled 


WORLD’S LARGEST 
All-Electric BUILDING 





Atlanta may well be proud of this beautiful structure. Its 
23 stories contain nearly a million square feet of floor space— 
largest commercial building in the South—twice the size uf 
any other office building in Atlanta. One of its most out- 
standing features—it is heated, as well as air-conditioned, 
by electricity. Square D electrical distribution and control 
equipment is on duty throughout this magnificent building. 


Above « Square D Field Engineer Gene 


Chapman and Electrical Engineer 


Morris 


Harrison inspect one of the building’s five 


SQUARE D CONTROL CENTERS. 





There are 140 SQUARE D LIGHT- 
ING PANELBOARDS like this 
one, strategically located 
throughout the building. 


SQUARE D MAIN 
SWITCHBOARD, 
60 feet long, rated 
16,000 amperes at 
480 volts. Five 
runs of SQUARE D 
BUS DUCT (upper 
left) distribute 
power throughout 
the building. 
Checking final in- 
stallation are 
Frank Smith and 
Robert Allison of 
Brooks-Allison, 
Electrical Contrac- 
tor,and SquareD 
Field Engineer 
Gene Chapman. 


EXECUTIVE OFFICES ° PARK RIDGE, ILLINOIS 





a Compléle LINE 


OF ELECTRICAL 
DISTRIBUTION 
AND CONTROL 
EQUIPMENT 


ADJUSTABLE SPEED DRIVES 
BUSWAYS & WIREWAYS 

CIRCUIT BREAKERS 

CONTROL CENTERS 

CRANE & HOIST CONTROL 
DISTRIBUTION SWITCHBOARDS 
ELECTRIC TRUCK CONTROL 

HIGH VOLTAGE CONTROL 
LAUNDRY CONTROL 

LIFTING MAGNETS 

LIGHTING AND POWER PANELBOARDS 
LIMIT AND FOOT SWITCHES 
MACHINE TOOL CONTROL 
MAGNETIC BRAKES 

METER MOUNTINGS 

MOTOR STARTERS 

PRESS CONTROL 

PRESSURE, FLOAT, & VACUUM SWITCHES 
PUSHBUTTONS 

RELAYS AND CONTACTORS 
RESISTORS 

SAFETY SWITCHES 

SERVICE ENTRANCE EQUIPMENT 
STAGE DIMMERBOARDS 

STATIC CONTROL 

STEEL MILL CONTROL 
SWITCHGEAR & UNIT SUBSTATIONS 
SYNCHRONOUS MOTOR CONTROL 
TERMINAL BLOCKS 

TEXTILE MACHINE CONTROL 
TIMERS 

VOLTAGE TESTERS 

WELDER CONTROL 








Sir Gordon Battles Some 


SPEAKING at the American Associa- 
tion of State Highway Officials 
convention recently, Congressman 
Gordon H. Scherer (R-Ohio) an- 
nounced that he does not plan to 
run for re-election. This is unfor- 
tunate from the consultant’s view- 
point, for Congressman Scherer, a 
member of the Highway Investi- 
gation (Blatnik) Committee, is a 
strong supporter of private enter- 
prise. He also is one of those rare 
congressmen — a man who under- 
stands the problems of the con- 
sulting engineer. 

In Denver, he brought up a sub- 
ject which long has been conspicu- 
ous to consulting engineers by its 
absence. Why is the “short handed” 
Bureau of Public Roads working 
in competition with consulting en- 
gineers on foreign projects? As 
Congressman Scherer put it: 

“There is one question I would 
like to pose to the Bureau of Public 
Roads and the Department of Com- 
merce. To what extent is the Bu- 
reau of Public Roads rendering en- 
gineering services throughout the 
world? Why and by what authority 
is the Bureau doing this? Some 
people have asked: Doesn't the Bu- 
reau of Public Roads have a big 
enough job with the mammoth 
road program here in the United 
States? Others want to know why 
the Bureau is competing with pri- 
vate engineering consultants in 
many countries throughout the 
world. There are some people who 
have even suggested that the High- 
way Investigating Committee take 
a look at the advisability of these 
practices. Perhaps the Bureau has a 
satisfactory explanation. I certainly 
would like to have it because, 
frankly, I can’t answer them.” 


The Interstate Program 


Congressman Scherer also is con- 
cerned about the future of the 
highway program — afraid that if 


significant mistakes, derelictions, 
and frauds in the Interstate High- 
way Program continue to be dis- 
covered, the Federal government 
might take over administration of 
the entire road program. 

“Let me briefly tell you about 
just a few of the types of shenani- 
gans that have been taking place 
in some quarters. I am not going 
to name states; no useful purpose 
would be accomplished by so doing. 

“In one state . . . highway in- 
spectors and employees on Fed- 
eral-aid projects prepared false 
tests; concocted bogus samples of 
material which was substandard; 
and concealed information of sub- 
standard work from _representa- 
tives of the Bureau of Public Roads. 
On one project a contractor was 
paid for material that was sub- 
standard and for other material 
that was in fact not delivered. 

“The Highway Investigating 
Committee in a second state un- 
covered a long-standing, perni- 
cious practice wherein highway 
contractors made weekly cash pay- 
ments in blank envelopes sent 
through the mail to state highway 
employees charged with supervis- 
ing the contractor’s construction 
work in compliance with specifica- 
tions. One contractor’s books 
showed that he paid out $23,000 in 
payola to 26 state highway employ- 
ees, and $16,000 additional for 
whisky distributed to them. A state 
engineer admitted that he had been 
accepting loans and other cash 
from a contractor since 1935, 
amounting to $10,000.” 


Consultants In the Act 


“In another state, in which only 
preliminary investigation has been 
made by our Committee, court 
records show that a consulting en- 
gineer was convicted of income 
tax evasion for filing fraudulent 
income tax returns. The engineer 
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had deducted $275,000 in ‘com- 
missions’ which he had paid to a 
bag man, an ex-state official and 
an influence peddler. This $275,- 
000 was actually 10 percent of the 
total value of the contracts which 
the bag man obtained for the con- 
sulting engineer's firm. At the trial, 
the engineer defended himself on 
the grounds: that these commis- 
sions were an ‘ordinary and neces- 
sary cost of doing business in the 
state. The evidence seems clear 
that such illegal payments were 
necessary if you wanted to do busi- 
ness in this particular state. The 
defendant engineer testified that 
some of this largesse was paid to 
four members of the state legisla- 
ture and a big bundle of it to a 
leading politician in the state. 
“Now, these practices are not 
only bad and reprehensible in 
themselves, but, more than that, 
they can lead to some basic 
changes in the building of high- 
ways in the future. We all know 
that the Federal-state partnership 
over the years has been highly 
successful from every viewpoint. 
While it has been a partnership, 
the states have been senior.” 
States’ Rights 
“Both you and I want to see this 
partnership continued. I want to 
see that states remain the senior 
partners because, among other 
things, it fits into my philosophy 
of government, and I believe it 
does yours. I am opposed to the 
present vast bureaucracy on the 
Potomac. I certainly don’t want to 
see it continue to grow and grow. 
“What I am trying to say is that 
some of these sharp practices and 
misuse of highway funds place in 
the hands of our opponents the 
most effective weapon for destroy- 
ing the Federal-state partnership. 
“Just last week, because of the 
disclosures of irregularities similar 
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In fact, it can make the difference 
between minimum fire damage and 
extended production down-time on 
valuable processing equipment 
and buildings. 


foster 


As the pioneer in thermal-insulation protection, Foster 
has the industry’s longest and deepest experience in de- 
signing systems to resist virtually all combinations of 
abuses — weather, fire, corrosive atmospheres, physical 
wear-and-tear. And... 


only foster provides a Flame-Spread Index rating for 


every coating, adhesive, sealer and mastic we manufacture. 


only foster meets all the requirements for thermal- 
insulation protection in military specifications, G.S.A. 
standards, state and local fire codes as well as industrial 
safety standards. 


only foster displays the Underwriters’ Laboratories label 


on its Fire-Resistive Mastics. 


THERE’S A GOOD CHANCE that 
we can answer even your most severe 
Thermal Insulation 


Prctened By thermal-insulation PROTECTION problem. 
foster 
| Fire Resistive | 


COATINGS, SEALERS, ADHESIVES FOR THERMA s ATION 


_ | 
BENJAMIN SOSLOF company 


4635 WEST GIRARD AVE.—PHILADELPHIA 31, PA 


Let us try. Write us the details— 


you're under no obligation, of course. 





to those I have discussed, my ex- 
tremely capable colleague in the 
Public Works Committee, Bill Cra- 
mer, who is a states-rights man if 
there ever was one, felt the need 
for the enactment of a Federal-aid 
highway reform act. He introduced 
legislation accordingly. This act 
follows Federal highway money 
into the states and makes the use 
of it subject to further Federal 
regulation. It makes the improper 
use of it subject to Federal crimi- 


nal prosecution and penalties. You 
can see the trend. 

“I don’t want anything I say to 
be interpreted as a criticism of Rex 
Whitton, the Highway Administra- 
tor. He is an able, competent, ded- 
icated Highway Administrator with 
the utmost integrity. He is a high- 
way engineer. He is not a politi- 
cian. He is interested solely in 
building good roads. In my opin- 
ion, his is the best appointment 
made by the Kennedy administra- 





Emergency 


Lighting 


SE Siteberitiy 


CONSULTING 
ENGINEERS 
WITH OUR 
COMPLIMENTS 


As a consultant, you know the reasons for 


emergency 


recommending 
lighting, in terms of safety, panic and theft prevention, power failure prob- 
ability, and legal requirements. But how often must you justify this expense 
to a budget-conscious client who considers it an unnecessary extra? 


yOu ee a ee ee ee 
installation 


factual text, it covers 


Handbook. 
with typical installation 
considerations— 


design factors 
diagrams; types of equipmeni available; maintenance 


even a sample 
Included also are excerpts from 


ee eee oe 
from the National Electrical 


Code and the 


—s Exits Code, and a tabulation of individual State regulations 
Se one te Gee ances tuner faoaaen 


"Samed by & Proteneional Sameer. te 


designed as an aid to Consulting Engineers a 


request on your 


Lighting Handbook is 
is available to you free, by 


letterhead. 
. Of course, we hope you'll think of Light Warden when you specify 
uipment. 


emergency lighting eq 


LIGHT WARDEN 
Chargomatic 
eme 


lig 
equipnien 


ELECTRIC CORD COMPANY 


432 Plane Street, Newark 2, New Jersey 





tion. I applauded the appointment 
when it was made, and have had 
no reason to change my mind since. 

“I am deeply concerned, how- 
ever, about some incompetency 
and the politics being played in 
the Department of Commerce with 
the highway program.” 


The Department of Commerce 


“ 


. First, the people who are 
making high policy decisions in 
the Department of Commerce have 
little or no background of knowl- 
edge and experience in highways 
and apparently have little inclina- 
tion to acquire any, Second, there 
seems to be an insurmountable dis- 
trust by the New Frontier of ca- 
reer officials who served during the 
Eisenhower administration, even 
though they were inherited from 
prior Democratic administrations. 
Third, political considerations play 
a dominant and unusually control- 
ling role in too many of the deci- 
sions made and actions taken by 
the Department of Commerce. 

“Politicians in the Department 
are making decisions and _revers- 
ing prior decisions in matters 
which are way over their heads as 
to all kinds of technical and engi- 
neering problems. 

“Although I cannot prove it at 
this time, I am reliably informed 
that the White House is ready to 
add some 150 miles to the Inter- 
state system in West Virginia. This 
150 miles would come from the 
small reserve mileage being held 
back for making vitally needed ad- 
justment in the lengths of approved 
routes in the various states as proj- 
ects are advanced to construction. 
One place where this mileage is 
not needed is West Virginia. 

“Highway people are asking: 
‘Why are they giving practically 
all of this mileage to West Virginia 
when there is no real need for it, 
compared to the critical needs of 
other states?’ Some people are 
nasty enough to say that it is being 
allocated out of gratitude for the 
results in a certain West Virginia 
primary.” ne 
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W!3 ways to judge 


‘ie is the new Kennard/Nelson Unit Heater. Its 
unique double-duty coil combines the optimum 
heat transfer requirements for both steam and hot 
water systems. The new Kennard/Nelson coil de- 
sign permits the highest possible capacities and 
widest ranges available with either heating medium. 

The unit is specially designed for easy installa- 
tion. Supply and return tappings are conveniently 
located on the same side of the unit. This arrange- 


American Ais Bite 


BETTER AIR 1S OUR BUSINESS 











superior design 


in the NEW 


KENNARD 


NELSON 


unit heater! 


1 New High-Efficiency 2-Way 
Coil—Steam or Hot Water 


2 Supply-Return Tappings On 
One Side of Unit 


3 New Compact Cabinet De- 
sign Provides More Headroom 


ment cuts piping and labor costs, makes snug ceiling 
and wall mountings possible, and gives a pleasing, 
uncluttered appearance. Compact cabinet design 
also provides more headroom. 

Clip and return the coupon for complete infor- 
mation on the new Kennard/Nelson Unit Heater 
with its double-duty coil. Mail to: Engineered Air 
Systems Division, American Air Filter Company, 
Inc., 300 Central Ave., Louisville 8, Ky. 


Please send me complete information on the new 
Kennard/Nelson Unit Heater. 


Name. 





Company 





Address. 





Mail this coupon TODAY! 


City 
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... Dy using 
A36 Steel 


‘4We submitted two bids for fabricating the long 
span steel joists for the new Mallory Controls 
Company (a Division of P. R. Mallory & Co., Inc.) 
plant to be built in Frankfort, Indiana,”’ said Mr. 
Sidney L. Berger, president of The Berger Steel 
Company, Inc. ‘‘One was for A7 steel, the other 
for A36 steel. The higher strength of A36 steel 
cut the total tonnage by approximately 18 tons. 
This not only lowered our bid, but it also lowered 
shipping and handling costs. We figured the 
total material savings with A36 steel to be ap- 
proximately $2500.’’ 


Mallory Controls Company, the architects, the contractor, and 
the fabricator were quick to see the weight- and money-saving 
advantages of A36 steel. Unfortunately, A36 was not available 
by specification in time to be incorporated in all sections of this 
structure. The contracts for the new plant were let in November, 
1960 . . . only one month after the introduction of A36 steel. 
Had A36 been available for beams and columns, as it now is, 
additional savings could have been passed directly on to the 
owner. There are 200 tons of A36 steel in the top and bottom 
chords of the joists, fabricated in 60, 50, and 25-foot lengths. 
Long span joists were used to provide wide bays for continuous 
line production. When completed, there will be 130,000 square 
feet of floor space for manufacturing and 20,000 square feet 
for offices and cafeteria. 

Investigate the advantages of designing with A36 structural steel. 
Its higher strength can save you money. Delivery is no problem 
with the complete range of USS Structural Steels available. Con- 
tact your local Steel Service Center, United States Steel’s District 
Sales Offices, or write United States Steel, 525 William Penn 
Place, Pittsburgh 30, Pennsylvania. 


United States Steel Corporation - Columbia-Geneva Steel Divi- 


sion + Tennessee Coal and Iron Division « United States Steel 
Supply Division - United States Steel Export Company 


United States Steel 


TRADEMARK 


Owner: Mallory Controls Company, Frankfort, Indiana Architect: L. C. Kingscott & Associates, Kalamazoo, Michigan, 
Indianapolis, indiana, and Davenport, lowa Contractor: Arthur A. Gill & Son, Frankfort, indiana Steel Fabricaters: 
The Berger Steel Company, Inc., Lafayette, indiana (joists), Hugh J. Baker & Company, Indianapolis, indiana (columns 
and beams) 














ADVANTAGES OF 


COUNTERFLOW 


A Better Method of 
Regenerating De-ionizers 


THIS PATENTED METHOD 
PROVIDES MORE EFFICIENT 
OPERATION OF WATER 
PURIFYING EQUIPMENT. 


In conventional ion-exchange 
equipment (demineralizers), water 
flows downward through a bed of 
ion-exchange resin until the resin 
is “exhausted” or loaded with ions. 
Then, the resin is regenerated by 
downward passage of acid or al- 
kali. 

During the service cycle, the ions 
most difficult to exchange concen- 
trate near the bottom of the bed — 
sodium in the cation resin and 
silica in the anion resin. Down- 
flow regeneration means these ions 
are contacted by partially-spent 
regenerant, unless large excesses 
of regenerant chemicals are used. 
As a result, they are not completely 
eluted from the bed, and are grad- 
ually leached out during the follow- 
ing service run. 

In COUNTERFLOW* equip- 
ment, service flow is down, 
but regenerant flow is upwards, 
with a “barrier” to prevent 
fluidization of the resin. The 
result — greater regenerant 
economy, and leakage of un- 
wanted ions reduced by 50% 
to 75%. COUNTERFLOW* 
IonXchangers are now pro- 
viding high quality low-silica 
boiler feed water in central 
power stations. The original 
results observed? in the first 
large installation in 1956 have 
been shown to be typical. 

(+ Caskey and Harding, American 
Power Conference, 1957). 

















*“COUNTERFLOW is the trade- 
mark of Illinois Water Treatment Com- 
pany equipment utilizing an up-flow 
method of regeneration with a “barrier” 
to keep the bed from expanding, 

U.S. Patent No. 2,891,007. 


For detailed information, address: 
ILLINOIS WATER TREATMENT CO. 


CEDAR ST., R "adel ti 

















Our Authors... 


Peter Englemann, a native of Germany, received 
his first degree in civil engineering from Robert 
College, in Istanbul. Later, he received his M.S. 
from MIT. He is currently an associate of Parsons, 
Brinckerhoff, Quade & Douglas, working as a 
project engineer for port development. He is a 
member of ASCE and SAME. Englemann’s contri- 
bution to this month’s harbor report is on page 75. 


Victor Santoro has worked in the field of struc- 
tural design ever since receiving his B.S. in civil 
engineering from CCNY, eleven years ago. Three 
years ago he received an M.S. from the same school, 
and now is an associate member of Throop & 
Feiden, supervising structural design for projects 
in this country and abroad. Santoro’s article on the 
esthetic use of exposed steel begins on page 96. 


Paul Garay entered the U. S. Navy shortly after 
receiving a degree in mechanical engineering from 
Northwestern. During the war, he was an engineer- 
ing officer on destroyers; following military service, 
he worked on steam plant design for various West 
Coast firms. Three years ago he joined Kaiser 
Engineers. Garay’s article on the preparation of 
technical manuals begins on page 71. 


Harold Franzblau has been a mechanical engineer 
for the past 25 years, and presently is a partner 
in the firm of Visco, Franzblau Associates. During 
World War II, he worked for the U. S. Navy, 
trouble-shooting at war plants. In addition to engi- 
neering articles, Franzblau writes scripts for tele- 
vision and movies. His article on the failure of the 
public to appreciate engineers is on page 103. 
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ALLIS-CHALMERS > 


‘ 


Full protection at 1 million kva 





with this 15-kv maximum reliability metal-clad switchgear 


New interrupting capability — 
1,000,000 kva and below with Rup- 
tair magnetic air circuit breaker in 
A-C 15-kv switchgear, means com- 
plete system and personnel safety. 


Here are the Full Protection facts: 
¢ Maximum reliability assured .. . 
insulation designed and tested to 
give utmost dielectric integrity. 
¢ Breaker tested in the unit at full 
three-phase rating and beyond. 


Tilted front steel bar- 
rier locks with cubicle 
to protect operator. 


¢ Dead-front construction...the only 
self-locking front protective barrier. 
e 3 hinges and 3 knurled screws 
strongly secure the front panel. 

e The ONLY switchgear with a 
front barrier and a front panel. 

e Front accessible current transform- 
ers can be inspected, maintained, re- 
placed without exposure to any high 
voltage compartment. 

¢ Enclosed service aisleway pro- 





vided in the outdoor Shelter-Clad 
switchgear. 

¢ Entire front panel can be used for 
meters and relays. Both stored ener- 
gy and solenoid operators are avail- 
able in a complete line of 5and 15-kv 
switchgear. Simply installed, easily 
maintained, this new 15-kv switch- 
gear now serves utilities, refineries, 
steel plants, and institutions. For 
product details, call, wire or write 
your nearby A-C office. A-1523 


15-kv indoor metal-clad 
switchgear installed in 
a western utility. 


Ruptair and Shelter-Clad 


ore 
Allis-Chalmers trademarks. 





‘Distinctive 
styling 
to suit 

1d al-mgelolan 


wo 
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.. beautifully! 


Comfort-proven 
Uni-Flo sidewall 
diffusers available 
in a wide variety of 
extruded aluminum 
frames 








Now you can combine the air distribution superiority of 
the Uni-Flo sidewall diffuser with any one of a wide 
variety of attractive aluminum frame styles—to make 
air behave beautifully in more ways than one. Each ex- 
trusion opens a new realm of design opportunities to the 
architect—yet each possesses the architectural grace to 
blend inconspicuously into the room decor. 


The adjustable Uni-Flo core available with exclusive 
extruded aluminum frame diffusers creates a controlled 
turbulence that thoroughly diffuses the conditioned air 
before it reaches the occupancy zone. This principle of 
air diffusion, long proven in the field and in the labora- 
tory, creates Comfort-Chart conditions—completely 
eliminates drafts commonly associated with “stream- 
lined” diffusers which can drop masses of cold air onto 
the people in a room. 


Uni-Flo diffuser performance is guaranteed. Quiet, un- 
obtrusive sound levels are assured in advance of installa- 
tion because Barber-Colman provides comprehensive 
noise level data for every diffuser size and operating 
condition. For detailed information, call your local 
Barber-Colman office. 





fa 


BARBER 
COLMAN 








. 
BARBER-COLMAN COMPANY 


Dept. X, 1160 Rock Street, Rockford, Illinois 


. » . where originality works for you 
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Company. 


Name 


USE CONVENIENT COUPON @ @ 


BLONDER-TONGUE LABS. 

9 Alling Street, Newark 2, N. J. 

Please send me: 

oO eae Master TV Systems—FREE (normally 


C) How to Write Master TV Specifications—FREE 


from 


BLONDER- TONGUE 


an invaluable guide to selec- 
tion of the proper system @ 12 
packaged systems covering 
80% of all master TV instal- 
lations @ basic principles of 
master TV installations to in- 
crease your know-how®@ handy 
slide-rvle for DB to voltage 
conversion; calculate distri- 
bution system losses. 


How 

TO WRire 
SPECIFICATIONS 
FOR 

MASTER 
ANTENNA 
SYSTEMS 


Sn rina } 


An indispensable aid to cons 
sulting engineers, architects 
and to all who must write 
master TV specifications for 
the growing market among 
schools, motels, hotels and 
apartment buildings. 








Address. 





City. 


Zone. State. 
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Occupation—please check: 
CO architect () consulting engineer () installer 





The Readers’ 
Guide 


“The complex integration of numerous engi- 
neering and technical systems must be ex- 
plained to diverse groups of interested per- 
sonnel ... A properly planned technical man- 
ual will do this, and yet will be economical of 
the manpower required to prepare it.” Paul 
Garay explains the preparation of technical 
manuals, which are becoming more numerous 
and more involved as our technology becomes 
more complex. 


“Until the 20th century, shipping was a lei- 
surely business, with vessels often staying in 
port a week or more to unload and load cargo 
and passengers. But the construction of larg- 
er and faster vessels, the rapidly rising cost of 
ship operation, and the quickening tempo of 
business brought about a new concept in har- 
bor design.” In a special staff report, including 
an article by Peter Englemann on planning, 
ConsuLtTING ENGINEER reports and analyzes 
the changes and trends in ship-handling facil- 
ities in the major ports of the world. The sal- 
ient observation from this study: ports no 
longer just happen, they have to be planned. 


“. . . the professional engineer must share his 
pedestal with Casey Jones, the crane operator, 
the refrigerator attendant, the boiler stoker, 
the discharged soldier from the U. S. Corps of 
Engineers, and a wide variety of commercial 
allies.” Harold Franzblau makes a plea for 
distinctions between the registered profes- 
sional engineer and his ubiquitous namesake. 


“Today, many buildings present convincing 
evidence that skillful treatment of exposed 
beams and columns can produce a striking 
effect, one that can be duplicated by no other 
method.” Victor Santoro points out the possi- 
bilities for esthetic improvement in our build- 
ings through exposing, rather than hiding, the 
structural steel elements. 


Docks and 
Harbors 


page 71 


Technical 
Manuals 


page 68 


What is 


an Engineer? 


page 103 


Esthetics of 
Steel 


page 96 
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from Yarnall-Waring Company, Philadelphia 18, Pa. 


BRANCH OFFICES IN 19 UNITED STATES CITIES « SALES REPRESENTATIVES THROUGHOUT THE WORLD 


YARWAY GUN-PAKT EXPANSION JOINTS ARE 
BEING SPECIFIED IN RECORD NUMBERS 


These user-benefits tell why: 


All over the country a rapidly-increasing number of 
expension joint jobs on steam and high temperature 
water piping at utilities, industrial plants and institu- 
tions are being specified “Yarway Gun-Paxt.” 
Here’s why: 


TROUBLE-FREE SERVICE 


Shutdowns are eliminated. Packing can be added under 
full line pressure. No vents. Joints never need repacking. 


SIMPLIFIED DESIGN 

Sectioned view (below) shows at a glance the simple, 
compact design. Provides easy accessibility, takes less 
space to install and maintain, needs smaller manholes, 
fewer joints per length of pipeline. 


RUGGED DEPENDABILITY 


All-steel construction, with durable, chromium-plated 


CYLINDER —s 
PLASTIC PACKING 


LIMIT ee PACKING 





LUBRICATION FITTING 
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seamless steel sleeves. No chance of metal fatigue. 


INTERNAL AND EXTERNAL GUIDES 


Positive alignment of sleeve in stuffing box, where 
it counts. 


MINIMUM MAINTENANCE 


Never a shutdown for repacking—and records show 
an average of one manhour and 65 cents worth 
of packing added per joint per year. Many Gun-Pakt 
Joints have been in service over 25 years with only this 
nominal maintenance. 


Why don’t you investigate Yarway Gun-Pakt Joints 
by calling a Yarway Sales Engineer at one of the 20 
Yarway offices located from coast-to-coast—or simply 


by writing for Bulletin EJ-1917. 
@ — PLUNGER 


GLAND 


> 

~ 

> 
RS 
3 
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Z * SEALING PACKING 
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SLIDING SLEEVE 
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Fig. 1 — The structure of the technical manual, showing 
necessary prior decisions and actual steps of preparation. 


The Techni ee 


THE SCOPE OF WORK encountered by consulting 


engineers is far wider today than it 
was 10 years ago. Where once a 
chemical process plant was the most 
original and advanced concept with which he had to 
deal, it is now commonplace to work with missiles, 
missile launching facilities, nuclear power plants, ra- 
dioactive processes, newly developed power conver- 
sion systems, highly automated machinery plants, 
and space systems. All these recent developments are 
being handled by consulting firms as routine matters. 
The firm that handles the project makes technical 
studies, and bases its final designs on these studies 
and on the personal and unpublicized efforts of the 
technical staff. The transmission of this technical 
knowledge and accumulated data is not limited to 
simple reference to the blueprints. These may be suit- 
able for construction of the new facility, but the essen- 
tial philosophies upon which the design is based must 
be imparted by means of the technical manual. 
Engineers who were in service in wartime will 
remember the elaborate technical publications issued 
by the armed forces, replete with exploded views, 
detailed maintenance procedures, and trouble shoot- 
ing suggestions. These manuals were ideally suited 
to the task of familiarizing the user with his equip- 
ment. The technical manual required for today’s en- 
gineering developments must fulfill the same func- 
tions, but its scope and complexity are far greater 
than we have hitherto regarded as necessary for a 
manual. The complex integration of numerous engi- 
neering and technical systems must be explained to 
diverse groups of interested personnel — supervisors, 
operators, mechanics, policy makers, and administra- 
tors. A properly planned technical manual will do 
this without making unreasonable demands for man- 
power. It will be adequate, simple, and useful both to 
the consultant and to the purchaser. 


Manual Preparation Procedure 


It is unfortunately true that the average technical 
manual falls short of its ideal functions. This occurs 
when the manual is just an afterthought, instead of 
an essential part of the over-all project. A point that 
frequently is overlooked is the extremely useful func- 
tion which the manual serves when its preparation 
is concurrent with the design: errors in design will 
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be discovered; bugs ironed out; omissions revealed; 
and inconsistencies rectified or resolved prior to firm 
design commitments. 

The preparation of the properly planned technical 

manual will proceed smoothly, on schedule, with a 
minimum of confusion, toward a well defined objec- 
tive. The planning should start early, preferably to- 
ward the beginning of the project. Fig. 1 illustrates, 
in block form, the particular area of prior decision, 
comprising generally: 
Scope — This defines the expected functions of the 
technical manual, and maps the areas of discussion 
and planning to be considered. It encompasses all 
questions related to the extent of the effort which 
will be expended: How detailed will the material be? 
Will it include description, operation, initial startup, 
maintenance, testing? How detailed must the proce- 
dural description be? Will it suffice simply to state 
“start system A,” or will a step-by-step starting se- 
quence be required? Will all the components and 
elements of the system be individually numbered, 
grouped in systems, or in what manner will reference 
be made to them? Will groupings, where used, be 
made according to function, or according _» similarity 
of equipment? Will manufacturers’ handbooks be in- 
corporated, or simply referred to by calling atten- 
tion to the information contained therein? What 
drawings and pictures will be used? 

The size, shape, and style — the format of the 
final publication — should be decided. This includes 
page numbering, indexing, credits, titles, and all the 
decisions that will be required of the technical editor. 
It also includes the usual legal disclaimer of respon- 
sibility for the contents. 

Philosophy — This describes the less formalized ef- 
fort that will be incorporated in the total work. The 
philosophy defines the limitations of the text, as well 
as providing direction for the flow of technical output. 
Several questions naturally fall into this category: 

{ To whom will the main part of the text be addressed 
— management or operations personnel, college grad- 
uates or technicians? 

{Why incorporate abstract discussion and design 
philosophy? Is the subject so unusual that background 
information is necessary? For example, in an informa- 
tion manual devoted to a relatively conventional 
steam plant, discussion of design philosophy and gen- 
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eralizations about the nature of steam processes are 
wasted, since neither the operators nor the super- 
visors of such a plant will be concerned with abstract 
factors. On the other hand, the operators and users 
of an experimental nuclear reactor not only may be 
interested in such information, but may be gravely 
concerned, since the nature of their operations is 
restricted by the safety factors and limitations incorpo- 
rated in the original designs and calculations. 

{ Will the material be described according to systems, 
or will the over-all project be described as a func- 
tional entity? Here, the answer depends upon whether 
the project will function essentially as a single process 
or as a composite of multiple systems, which, while 
coordinated, may be considered as isolated (even 
though the operation of the groups is necessary for 
proper functioning of the whole). For example, in 
material covering a chemical process it would be diffi- 
cult, if not impossible, to define boundaries for sys- 
tems. Conversely, for a steam power plant the var- 
ious contributory systems may be defined readily. 
It may be desirable, in this instance, to prepare a 
section of text in which the integrated operation of 
the various systems is discussed. 

{ As a corollary to the preceding question, what re- 
lationships should be established among functional 
description, operating information, control system 
philosophy, electrical equipment functions, and over- 
all operating information? It will be found upon ex- 
amination that the answers depend not entirely upon 
abstract considerations, but partly upon the rational 
definition and recognition, of these various areas. 
What is a control system, as distinguished from an 
electrical system which contains breakers, relays, and 
other automatic components? Where does a func- 
tional description coincide with or overlap an op- 
erating instruction? The answer to this question, then, 
is a matter of defining each area and adhering to these 
definitions when preparing the material. 

In this category may be considered the method by 
which functional description will be limited, and 
separated from operating information. At first glance, 
it would seem logical to include operating informa- 
tion for a particular system along with the description 
of the system. However, in complex systems, this 
method can lead to confusion, because of the sheer 
bulk of the material through which the reader must 
wade in order to find the desired information. The 
ideal method of presentation would seem to be the 
happy medium, with description and operating in- 
formation for small systems presented together, and 
with these two types of information presented sep- 
arately for more complex systems. To prepare the in- 
formation with a minimum of overlap, a general 
policy should be established on each project, and the 
method of presentation determined beforehand. 

{ How will the material be categorized? Will the pres- 





entation be made on the basis of grouping all similar 
equipment under one heading, or will a systems 
grouping be used? Although groupings by equipment 
type simplify reference to a particular piece of equip- 
ment, in most instances the best method of classifica- 
tion is by systems. Inasmuch as complex projects are 
functional, the text should be classified similarily. A 
grouping by equipment type may be feasible for an 
experimental or pilot project, in which groups of 
equipment — such as pumps or coolers — may be 
used for different system functions. This will depend 
largely on the connecting circuits, which may be 
changed from time to time. 

Contents — Regardless of the philosophy or the scope 
of the effort, the information should be complete for 
the sections which are included. The reader should 
not be required to refer to external information. If 
the contents are properly organized, all the necessary 
information will be available within a particular 
section. Useful sections of the manual should include: 
{ Valve and pipeline numbers, showing locations, 
use, and description of all valves. It should not be 
necessary to search the prints for this information. 

{ For complex projects, a grid system should be su- 
perimposed on all drawings. This will assure easy lo- 
cation of all elements of the project. A directional 
arrow and an elevation designation should be part of 
the location indication for each element. 

{ References, drawings, codes, manufacturers infor- 
mation, and illustrations. 

{ Tabulations of instruments and controls, showing 
number, location, mode of operation, set points, range 
of adjustments, and informational references. 

{ Tabulations of electrical equipment, describing 
equipment, as well as showing location, type of pow- 
er, power requirements, and control circuits. 

{ Functional descriptions of systems and equipment. 
These descriptions should include the tabulations 
described in the preceding paragraphs. 

{ Operating information, including prerequisites of 
start-up, operation, and shutdown of all equipment. 
Maintenance operations and instructions may or may 
not be covered in the manual. 

{ Safety precautions and trouble shooting. 

{ Performance charts and curves for systems and 
equipment. 

{ Tabulation of purchase orders, vendors’ names, 
tional parameters. 

{ Index and table of contents. 

{ Tabulation of purchase orders, vendors names, 
equipment identification, and similar information. 
This may be of particular value in correspondence. 

{ Manufacturers information, including operating and 
maintenance information, as well as spare parts lists. 
This last category of information may be in a refer- 
ence section external to the manual, but it should be 
readily available. 


Schedules — The schedule of preparation should be 
devised to consider the following points: 

{ The consultant's staff, as well as the purchaser, 
should benefit from the information. 

{ The manpower required for other phases of the 
project should be allocated so that properly qualified 
personnel are available for the preparation of the 
manual. 

{ Sufficient time should be allotted so that the manual 
is essentially complete, or at least useful, in time for 
the purchaser's staff to study it prior to completion 
of the project. 

{ The schedule should be coordinated with the design 
effort so that a minimum of rework, due to normal 
design changes, is necessary. 

Ordinarily, the manufacturers’ information will not 
be available until the latter phases of the project. The 
manual should be so organized that these last-minute 
data may be fitted into the text without extensive re- 
writing or disruption of the previous work. 


Cost and Value 


The consultant must charge for the technical manual 
on the basis of adequate time for preparation. How- 
ever, if preparation and design effort are concurrent, 
the preparation costs are reduced considerably. Some 
of the work and effort which are applied to the early 
stages of the manual can be utilized by the design 
groups in several ways — for instance, in lieu of the 
process descriptions which are required prior to the 
design of a process system. Of course, this points up 
the desirability of assigning to the manual personnel 
who are qualified for preparing the process descrip- 
tions. In turn, the design group can aid the writing 
group by providing, as the design progresses, ade- 
quate identification, location, and descriptive details 
for all the components when these are fitted into the 
over-all project. Treated on this basis, the cost of 
preparing an adequate technical manual is roughly 
one half of the cost of a similar manual, prepared 
independently and as a later-stage effort. 

The discussions of the manual, having settled the 
necessary factors which might tend to confuse the 
details of the manual preparation, should next be con- 
cerned with a preliminary outline to indicate the 
decisions that have been made. The outline, in pre- 
liminary form, ultimately will be found to be incon- 
sistent and full of holes when compared to the textual 
requirements; it should, therefore, be used as a gen- 
eral guide, rather than a bible. However, once estab- 
lished, the outline should be followed. 

When the manual has been discussed, shaped, and 
outlined, the final agreements should be concerned 
with schedules, manpower requirements, and the 
mechanics of production, review, routing for ap- 
proval, and the incorporation of corrections and 
changes. aiiceal 
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Gee & Jenson were the consulting engineers for Florida's Port of Palm Beach. 
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Docks and Harbors 


Rebirth of the Waterways 


SINCE THE DARING mariners of Phoenicia, Greece, 
ae , and Rome ventured into the then un- 
Cpexclusive known sea lanes as far as Britain to 

! the north and West Africa to the 
south, adequate harbor and port facilities have been 
recognized as essential to the economic growth of 
nations. Some of the earliest examples of engineering 
skill are to be found in the breakwaters, wharves, and 
piers of the nations that have led the world in com- 
merce and industry. In fact, the port city of Alexandria 
still is a challenge to the port engineer of today. 

Until the 20th century, shipping was a leisurely 
business, with vessels often staying in port a week or 
more to unload and load cargo and passengers. But the 
constructon of larger and faster vessels, the rapidly 
rising cost of ship operation, and the quickening tempo 
of business brought about a new concept in port de- 
sign. Today’s large ships frequently are in the harbor 
less than 24 hours. This rapid turn-around time re- 
quires the most modern cranes and belt conveyors for 
dry cargo, pumping systems for liquids, and pneumatic 
systems for granular materials. Other cargo is handled 
by fork lift trucks, mobile cranes, and battery and 
engine-powered truck and train units, which move 
rapidly about in transit sheds and warehouses. 

Trucks are handling an increasing volume of freight 
to and from ports. In the United States, West Coast 
ports are served more extensively by trucks than the 
East and Gulf Coast ports. Containerization allows 
the movement of cargo in specially designed contain- 
ers from point of origin to destination in a distant 
land without rehandling except by special crane at 
dockside and destination port. 

All of these changes, and others to come, have pro- 
foundly influenced the design of harbors and port fa- 
cilities. The old narrow finger piers and wharves have 
given way to wider piers and wharf aprons for rapid- 


ly manuevering trucks and cranes, and to transit sheds 
easily accessible to lift trucks and mobile cranes. The 
almost complete change from coal to oil fueled ships 
has made bunkering facilities mandatory, so that ships 
can take on fuel while loading and discharging cargo. 


St. Lawrence Seaway Developments 


Another major development in the shipping industry 
has been the emerging importance of our inland ports. 
With the opening of the St. Lawrence Seaway in 1959, 
ocean-going vessels were able for the first time to 
reach all of the major Great Lakes ports. The present 
Seaway system is capable of handling a 730-ft ship, 
with 72-ft beam and 27-ft draft, and a capacity of 
26,000 tons. However, the maximum draft cannot be 
utilized at this time due to the limitations imposed by 
connecting channels. The deepening of these channels 
will be completed in 1962. 

To prepare for Chicago's future harbor develop- 
ment, the engineering firm of Tippetts-Abbett-Mc- 
Carthy-Stratton submitted a 15-year port development 
program with an estimated price of $37 million. Im- 
provements compieted in 1959 included widening of 
the south side of Navy Pier, and the construction of 
a concrete dock, 96-ft wide and 1095-ft long, sup- 
ported on 970 steel pipe piles. The transit shed was 
rehabilitated by capping all piles under the shed 
and filling the voids with grout to increase the floor 
load limit from 250 to 600 Ibs per sq ft. 

In addition to Navy Pier, Chicago has three other 
general cargo terminals: the Chicago Regional Port 
District at Lake Calumet; the South Water Street 
Terminal at the mouth of the Chicago River; and the 
International Steamship terminals at 95th Street and 
the Calumet River. The Chicago Regional Port District 
has a $45 million expansion program for Lake Calu- 
met Harbor, to include new dock and storage facilities. 
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Over-all aerial view of the Port of 
San Francisco, showing the most 
important of the docking facilities. 


The municipal passenger and auto 
pier in Milwaukee, built to keep 
pace with St. Lawrence Seaway. 


A $37 million expansion program 
for Chicago area, designed by Tip- 
petts-Abbett-McCarthy-Stratton. 


DECEMBER 1961 

















SOME PROJECTS may take years to develop, while others, 
because of their urgency, lead quickly to design con- 
tracts. Port studies and master plans prepared by an 
engineering firm may be carried out in the design stage 
by the port authority's own engineering staff, or other 
engineering firms may be given design contracts. If 
the port study and design work is complex and in- 
volves overseas projects, joint ventures may be set up. 
Typical Examples 
Daniel, Mann, Johnson & Mendenhall, Los Angeles, 
has been very active in this work, having recently 
completed a feasibility study for the Government of 
Indonesia, covering 12 ports spread throughout the 
Indonesian archipelago. The project involved an in- 
vestigation of existing port facilities and maritime com- 
merce; collection of data on tides, currents, and geo- 
logical conditions; and the development of concepts 
for new construction and improvements. Now in the 
design stage, the various projects will be financed 
jointly by the Government of Indonesia and the U. S. 
Development Loan Fund. Major features include 
hydrographic surveys; design of piers, wharves, cargo 
handling facilities, loading docks, transit sheds, and 
warehouses; and water supply, treatment, transmis- 
sion, and storage. 

Holmes & Narver, Inc., Los Angeles, has performed 
port studies and design work for the Atomic Energy 
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The major port development program for 
the Port of Callao, Peru, S. A., planned by 
Parsons, Brinckerhoff, Quade & Douglas. 


Commission. Most of the work was done between 
1949 and 1958 at Eniwetok and Bikini Atolls in the 
Pacific — headquarters for nuclear bomb testing. New 
facilities included deep water piers, petroleum unload- 
ing and storage structures and equipment, and barge 
slips at both islands. 

Though the Port of Sacramento is not yet an operat- 
ing port, construction of a ship channel and related 
facilities by the U. S. Army Corps of Engineers will 
be completed in June 1963. Terminal facilities also 
will be completed by this date. A new Sacramento 
River deep-water channel will permit ocean-going 
ships and barges to move from Suisun Bay to the 
city, a distance of 42 miles. Barge canal locks — the 
first navigation locks to be built in California — will 
be built to provide sufficient water depth. The entire 
project will cost $28 million. 

George F. Nicholson, Long Beach, was the con- 
sulting engineer for this project in its early stages. 
Following his death, the work has been continued 
by his associate, A. F. Benscheidt. The Sacramento- 
Yolo Port District has employed other consulting engi- 
neers in the design of a new grain elevator, railroad 
facilities, power lines, and other facilities. A port dis- 
trict engineering department with a limited staff also 
is maintained. 

A joint venture, Law & Wilson-Tudor Engineering 
Company, Honolulu and San Francisco, prepared a 
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two-part port study for the Board of Harbor Commis- 
sioners of Hawaii. The first phase, dealing specifically 
with a plan for developing and financing a new $7 
million overseas passenger and freight terminal, rec- 
ommended a two-level passenger and cargo terminal. 
Arriving and departing passengers will use an upper 
deck, which includes access ramps and large deck 
parking area for automobiles, buses, and cabs. This 
completely separates cargo and passenger areas. Phase 
II of the report is a complete economic survey of the 
islands, with studies of all piers, channels, and bridges 
and plans for their development. 

Tudor Engineering Company, San Francisco, made 
a similar report of port facilities for the government 
of Peru. The study covered economic and geographical 
conditions, port organization, facilities, and cargo han- 
dling for all the nation’s 11 principal ports, except for 
Callao, which is under a separate port authority. Spe- 
cific recommendations were made for modernization 
and new construction, with suggested designs for piers 
and transit sheds. The report recommended use of 
local material for port works to reduce costs, and sug- 
gested concrete rather than steel, with the use of 
precast or prestressed rather than cast-iii-place mem- 
bers. Prestressed concrete piling was recommended, 
with the exception that concrete caissons may be pref- 
erable in areas where deep water is encountered over 
a hard bottom. 
























other charges on terminal users (which are passed on 
to the shippers as 4 part of handling cost). 

{ Total port commerce can become a function of ter- 
minals, to the extent that terminal capacity — or lack of 
it — may limit traffic movements through the port; and 
quality and cost of terminal services may attract or re- 
pel traffic. 


Sequence of Development 

The interdependence of these three areas of study 
often makes it impossible to proceed with port plan- 
ning in a completely logical sequence. However, the 
terminal's market is the planners principal guide to 
port development. This market, as revealed by the 
interest of potential tenants of terminals, frequently 
will give a fair indication of the economic merits of 
proposed terminal construction. 

Planning for construction also is concerned with 
“the disposition of assets” within a port. Natural or 
man-made physical features of the available sites offer 
opportunities for port development and, at the same 
time, constitute its ultimate limitations. For the long 
view, planners must take considerable care to conserve 
&@ port's resources. 

There is a fourth area of consideration in port plan- 
ning: the general environment of terminals, together 
with the traffic ~ unrelated to ports — on arterial links 
serving the regional and inland distribution of cargo. 
Today, most city and regional planners face monu- 
mental problems of population explosions, urban re- 
newal, suburban and industrial sprawl, traffic conges- 
tion, deficit-ridden mass transit, airport relocation, 
vanishing recreation space, shrinking budgets, and 
limited authority. It should come as no surprise then, 
if the added burdens created by a complex port 
activity appear excessive. Nevertheless, only the solu- 
tion of pert problems as an integral part of the en- 
vironment can prevent the ultimate strangulation of 
basic functions in large metropolitan areas. The close 
coordination of port planning with all other industrial, 
city, and regional planning is imperative. 


The Limitations of Planning 


Turning to the environment of plaaning and of plan- 
ners, we frequently find that the practical and psycho- 
logical conditions are frustrating. There is always a 
temptation to build for only the immediate proven 
needs, and to postpone long-range planning until 
factual data based on experience are available. 
Historically, many large ports have become success- 
ful without plans. Much cargo has been handled 
under the most adverse conditions, and developments 
in waterborne commerce often have run contrary to 
all expectations, Nobody can estimate the cost or 
losses these situations have caused. Many of the ports 
have survived, and so has most of the cargo. 


anticipablaes acca sat type of commerce, must 
concede that we cannot predict with certainty the 
handling characteristics of future cargo, possible tech- 
nological developments in termi:1al operations, sizes of 
future vessels and inland carriers, or practices or stand- 
ards that may result indirectly from competitive situa- 
tions in the trade. 

These limitations sometimes are cited in support of 
a negative view on planning. In fact, it must be 
acknowledged that sound planning alone cannot: 
{ Prevent mismanagement of adequately-planned and 
built terminal facilities. 
{ Economically satisfy all the demands created by ex- 
treme peak traffic. 
{ Insure equal future benefits to all existing port-re- 
lated interests. 
{ Create traffic where there is no commerce. 
{ Provide for the unforeseeable. 
{ Guarantee the perpetual popularity of planners. 


Timing and Approach 


Port planning is rather like an educational process in 
many respects, and it should be approached in a simi- 
lar manner. It should be continuous, cooperative effort 
aimed at furnishing the prerequisites for future growth 
and development — without, however, offering firm 
guarantees of success. 

To stress the importance of port planning as a con- 
tinuous process may give rise to the suspicion that 
the intent is te provide merely for the continuous em- 
ployment of consultants. But in practice, the responsi- 
bility for continuity, for year-to-year review of plans 
and developments, for liaison with related city and 
regional agencies, and for maintenan. of a lively 
public interest in port development and growth rests 
solely with the local port agency and cannot be dele- 
gated. At intervals, a planning consultant may con- 
tribute a fresh approach in the review of plans, but 
his primary function will remain the preparatory work 
for major construction projects — commencitig, ot 
course, well in advance of the time of actual con- 
struction of the 

Even in planning and design work for port con- 
struction, the role of the consultant must be joined 


with that of the port agency and the prospective 
terminal users in one i a he ) 
climate in which such is conducted and the selec- 


tion of persons assigned to work as members of a plan- 
ning team are of equal importance to the ultimate 
success of any port project. — 

Since specific terminal facilities can be provided 
only for known and immediate needs, agonist 
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nals proper, for all required access to them, and for 


associated auxiliary port facilities. In most major 
metropolitan areas, these space allocations will be in 
conflict with other important needs (industrial, resi- 
dential, or recreational). The “climate” for planning, 
together with the qualifications of those involved, will 
play the most significant part in resolving such con- 
flicts among varying factors. 

Trends 

The effectiveness of planning depends largely on accu- 
tate analysis of general trends in the transportation 
industry and correctly interpreting their effect on local 
conditions. As with other industries, ports are affected 
by today’s accelerating rate of change in technological 
clevelopment, and some of the most significant trends 
warrant brief mention: 

Passenger movements on transoceanic routes to date 
included all types of travelers, with a preponderance 
of tourists desiring economy accommodations. It now 
seems certain on most routes that the economy traveler 
soon will take entirely to the air, leaving ships to the 
more leisurely and demanding passenger. This will 
have a bearing on the selection of sites and on the 
type of construction for future passengrr-ship termi- 
nals. Comfort and convenience, both with a capital 
“C,” will constitute the commercial justification for 
these passenger traffic facilities. 

Bulk cargo movements, of both liquids and dry ma- 
terials, have resulted in phenumenal increases in vessel 
sizes, causing difficulties where port channels have 
insufficient depths. Nevertheless, the economics vf 
major bulk movements seem to warrant the continuing 
construction of these large vessels. Offshore terminals 
for petroleum products have overcome the draft diffi- 
culties effectively in several locations, and similar 
facilities for dry bulk transfer presently are being 
planned. Even for the smaller vessels, available bulk 
handling » t now generally permits the re- 
moval of storage facilities and of inland carriers from 
ship-side, resulting in greater flexibility for terminal 
and port layout. 

General cargo movements are the predominant in- 
fluence at most public ports, and are connected with 
many problems in terminal developmeat common to 
all locations. It is in this type of traffic that peculiari- 
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cargo operation, are of significance in the planning 
of future terminals: 

{ Speclialization of terminals (by providing separate 
berths for different types of cargo), the unit-load con- 
cept, and co .tainerization will permit much greater 
mechanization of terminal operations than has been 
known for general cargo in the past. These mechan- 
ized facilities will require optimum utilization of each 
berth to realize full economies. 

{ Increases will tend to occur in all unit capacities, for 
carriers and for terminals. Whether carrier capacity in- 
creases with speed or with size, or both, will have the 
same general effect on the terminal. Each zarrier unit 
will haul more cargo per year, will require expeditious 
access to and egress from the terminal, and quick turn- 
around. The effect of this will be to provide more car- 
go through each terminal unit (and fewer units as a 
result, for a given cargo volume). 

{ Emphasis on efficiency of transfer and handling of 
cargo in containers will tend to cause dispersal {to in- 
land locations) of many auxiliary functions presently 
associated with the waterfront. Customs inspection, 
sorting, and much of the in-transit and long-term stor- 
age logically would take place in the locations where 
containers are loaded and unloaded. As a direct conse- 
quence, much of the atmosphere of the “teeming port” 
may disappear. 

The above trends, and others of like nature, should 
be given consideration in the planning of ports, re- 
gardless of geographical location. It sometimes is 
assumed that such trends are of little importance in 
economically emergent regions. However, it will be 
the same ships and the same cargo at either end of 
the voyage, and the inland distribution or cargo han- 
dling methods forming local bottlenecks in these 
regions may not necessarily follow the tedious chrono- 
logical history of more industrialized nations. In fact, 
the development of adequate facilities within the near 
future may be accelerated beyond expectations for 
two reasons: 

First, the construction of new terminals and of the 
connecting highways and railroads can proceed in 
many developing areas without the need fcr cumber- 
some relocation or remodeling of existing, and prob- 
ably antiquated, facilities. 

Second, there is a growing interest in the 
of “systems approach” to transportation, which, while 
encountering much skepticism, is now the subject of 
serious discussion at such meetings as the recer:t Tech- 
nical Conference of the International Cargo Handling 
Coordination Association (New York, September 
i961). The “systems approach,” encompassing the 
movement of cargo from shipper te consignee, «nvi- 
sions containerization of large quantities of genera! 
package-freight in standardized, van-size units at fac- 
tories or in regional consolidation centers, and delivery 








and its Bed 


ENGINEERING FIRMS engaged in harbor work on both 
coastal and inland navigable waters are familiar with 
the procedures required for government approval of 
projects: the U. S. Army Engineer Corps issues per- 
mits for construction of water-front structures and 
establishes and controls harbor lines, setting the loca- 
tion and limits of structure. The U. S. Coast and Geo- 
detic Survey supplies hydrographic charts and infor- 
mation about currents, tides, and wind velocities. 


An aerial view of dredging operations under way to deep- 
en the outer harbor of the Port of Corpus Christi, Texas. 
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A ladder-type bucket dredge at work in the Port of Palm Beach, Florida. Gee & Jenson is consultant for the project. 


Hydrographic charts and other data usually are also 
available from the Department of the Navy. 

The Unified Soil Classification System of the U. S. 
Army Engineers Waterways Experiment Station and 
the Soil Classification Chart of the Mississippi River 
Commission generally are used in making underwater 
studies for this harbor work. 

In no field of structural engineering work is the 
preliminary study of soil and rock formation more im- 
portant than in harbor design. While the U. S. Coast 
and Geodetic Survey hydrographic charts provide 
general information for preliminary studies, a project 
of any magnitude requires a more detailed hydro- 
graphic survey of the specific area involved. 

David R. Miller, projects director, Daniel, Mann, 
Johnson & Mendenhall, reports that, as a result of ex- 
perience in several major oceanographic investiga- 
tions for pipeline projects, future major harbor surveys 
will include more extensive use of electronic distance 
measuring equipment and echo sounding sediment 
probe devices to speed up this work. Excellent results 
also are obtained by using skin diver geologists to 
make underwater explorations and to collect samples 
of rock outcrops and sediments. In the conventional 
method of obtaining underwater samples, borings and 
probings from barges and pontoons usually are taken 
at 250-ft to 500-ft centers over areas to be dredged. 
For silt or clay, the Shelby sampler often is employed. 
For rock, wash boring equipment ordinarily is used, 
supplemented by a core-drilling machine using core 
barrels or diamond bits. 

Another method of studying underwater strata, 
without drilling and taking cores for visual examina- 


tion, is the geophysical survey. There are four major 
methods of performing geophysical surveys: gravita- 
tional, magnetic, electrical, and seismic. Dames & 
Moore report that the refraction method of seismic 
surveying is particularly adapted to determining the 
depth to a consolidated layer or bedrock. 

L. T. Evans, foundation engineer, has found that 
in soils investigation for harbor structures a system 
of soil profiles is invaluable. These profiles should 
be obtained from a system of test holes supplemented 
with the driving performance of a series of test piles. 
The soils profiles not only give the designing, engineer 
a good picture of the general area but also aré of value 
in assisting in the determination of the length of the 
piles and in assuring that tips of piles do not terminate 
in soft clay lenses. 

Undisturbed soil samples should be obtained from 
each test hole for laboratory use. It is the Evans firm’s 
practice to make numerous shear and consolidation 
tests on these samples. The foundation investigation 
report determines whether the structure can bear 
directly upon the soil or whether driven bearing piles 
must be used. 

If rock fills are employed, the study should indicate 
the critical slopes of the native soils for the loads 
involved. On projects where bearing piles are re- 
quired, the report should contain “penetration-capac- 
ity” data, and a statement concerning the presence 
or absence of any soils which might cause a drag 
down on the piles. Whenever possible, the foundation 
investigation report should include data on possible 
scour which would tend to undermine rock fills or 
decrease the effective length of pile penetration. 





Pier 30-32 at the Port of San Francisco, which was formed by filling in between two narrow piers to make one wide pier. 
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f Docks and Harbors 


Fingers from the Shore 


PIER AND WHARF design in the United States has de- 
parted almost completely from the heavy masonry 
construction often seen in older European port works. 
Concrete and steel construction in various forms gen- 
erally has been adopted in this country. Even in Eur- 
ope the trend has been to light, reinforced concrete 
relieving type platforms supported on piles, generally 
of prestressed concrete. 


Wharf and pier construction falls into two general ° 


categories: open construction with decks supported 
by piles or cylinders; and closed or solid construction, 
such as sheet pile cells, bulkheads, caissons, cribs, and 
gravity quay walls. Wooden piling has been supplant- 


ed by precast, prestressed concrete piles, which may 
be prestressed up to 800 psi to support 200 tons. A 
concrete with 5000-lb strength at 28 days is used. 
Sheet steel and H type piling also is used extensively, 
but cathodic protection generally is required to pre- 
vent excessive corrosion. Steel H piles have been 
found suitable for driving in long lengths. 

Loads involved in design take into consideration 
docking impact, to be dampened by fendering sys- 
tems; lateral forces from mooring lines; earthquake 
forces; and vertical loads involving structural dead 
weight and live loads from trucks, cranes, railroad 
cars, and locomotives. General cargo piers usually are 
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designed for live loads from 600 to 800 lb per sq ft, 
but unusually heavy cargo or military use may call 
for greater design loads. 

Marginal wharf designs frequently are adopted, 
particularly where the water is too deep to make fin- 
ger piers economical to build. Where finger piers are 
used, the old narrow type has given way to a much 
wider facility with ample aprons for maneuvering fork 
lift trucks and mobile cranes. In some instances, 
the older narrow finger piers have been made wider 
by filling the slip between two of the piers to provide 
truck and trackage facilities and more transit shed 
and warehouse space. 


Typical Examples 


The San Francisco Port Authority joined two finger 
piers, Piers 30-32, in this way to provide a depressed 
area in the center for easy truck access to the wide 
transit sheds on either side. A similar project was 
carried out by joining Piers 15 and 17. 

San Francisco is now in the planning stage of its 
new Army Street Terminal, which will cost about $28 
million and provide seven berths and three transit 
sheds. Construction of the pier will involve some dif- 
ficult problems, because the site includes the bottom 
of an old submarine valley with mud 120-ft deep. The 
mud will have to be removed by dredging and re- 
placed by sand, then faced with rock in the upper por- 
tion to provide stable soil. The marginal wharf will 
be carried on prestressed concrete piles extending 75 
feet into the sand fill. One of the more difficult prob- 
lems will be the disposal of the dredged waste. The 
San Francisco Port Authority is doing the design work, 
with John Blume & Associates as consultant. Dames 
& Moore made the preliminary soils studies, and 
Harding Engineers is the consultant on dredging and 
waste disposal. 

San Diego’s new 10th Avenue Terminal is an ex- 
ample of the marginal wharf type design which was 
chosen in preference to two equivalent finger piers. 
The marginal wharf is 4-mile long and permits simul- 
taneous berthing of nine ocean-going cargo ships. A 
firm sand and clay bottom permitted the use of a 
gravity type quay wall which provides an adjacent 
water depth of 37 feet. In cross section it resembles 
a gravity dam with a vertical face and a 1:1 back 
slope. It is constructed of cyclopean concrete, with 
underwater placement of rocks — weighing up to 7 
tons — and Portland cement. About 2 million cubic 
yards of hydraulic dredged fill was pumped behind 
the completed wall. The wharf, which is protected 
by tubular rubber fenders, has unusually wide side 
aprons and spacious loading areas. 

Daniel, Mann, Johnson & Mendenhall, Los Angeles, 
has done some interesting design work as part of its 
Indoport studies for the Indonesian government and 
for reconstruction of piers at Pearl Harbor. The Port 


Three additional berths and two new sheds, being built in 
an expansion program at Garden Terminal in Savannah. 


Concrete pile caps, used to brace, support, and fireproof 
driver piles at Pier 9, at Port of New York in Brooklyn. 





of Pontianak, Borneo, will have a wharf structure de- 
signed for a uniform live load of about 600 Ibs sq ft. 

lronwood for piles is plentiful in Borneo, but there 
are no roads or other facilities for getting it out. The 
small number of piles required and the remote loca- 
tion indicated prestressing would not be economical, 
and therefore precast concrete was selected. Since 
lengths may run as much as 140 feet, the engineers de- 
signed a special splice to permit the handling of short- 
er lengths, connecting them at the site. 

In the reconstruction of berthing facilities at Pearl 
Harbor, the piles had to be capable of loads of 50 
tons, since a liveload capacity of 750 Ibs per sq ft was 
required. Prestressed concrete piles, ranging in length 
to 155 feet, were chosen as the most economical type. 

Holmes & Narver, Inc., designed the new marine 
terminal of Richfield Oil Corp., at Long Beach, Cali- 
fornia. The tank farm and the three reinforced con- 
crete decks are supported in 40 feet of water on pre- 
cast, reinforced concrete piles with 2500 linear feet of 
cathodic-protected sheet steel pile cellular bulkheads, 
The design was complicated by subsidence, which 
now has been arrested by pumping sea water into the 
ground. Dames & Moore made the soils studies. 

Port of Seattle’s Pier 28 project, costing $6 million, 
is to be completed in 1963. It will provide berthing 
facilities for three ships, and is designed for general 
cargo handling as well as a limited container opera- 
tion. The apron is constructed on two levels. The area 
on which the gantry crane rails and railroad track is 
located is depressed 18 inches so that the rails may 
be laid on ballast. Two sizes of prestressed concrete 
piles are used to support the apron — 16%-in. octag- 
onal sections for a design load of 100 tons; and 14-in. 


Pulpwood unloading whaf on the St. Lawrence River, built 
at Waddington for the Power Authority of New York State. 


A. circular-cell, ey | 
arc pier with concrete deck, 
being built for Nova Scotia 
Pulp on Cape Breton Island. 


square sections for a design load of 85 tons. Pile 
lengths up to 130 feet will be used, with pile caps of 
reinforced concrete spaced at 20-ft centers. The deck 
is constructed of prestressed, precast concrete slabs 
6-ft wide and 20-ft long. Slabs are prestressed for 
positive moment only. Mild steel reinforcement is 
provided in the top of each panel, and is welded over 
the pile cap to provide full continuity in the deck. 

The deck structure is designed to support a 50-ton 
traveling gantry crane, Coopers E-50 railroad loading, 
and a 30-ton fork-lift truck, or a uniform live load of 
750 Ib per sq ft. A rubber fender system can absorb 


Sheet steel pile cellular bulkheads for the Richfield Oil 
Company marine terminal facility at Long Beach, Calif. 
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the energy of a 25,000-ton ship striking the apron with 
a velocity of 2 fps at an angle of 10 degrees. 

Chas. T. Main, Inc., Boston, Massachusetts, has de- 
signed several interesting pier structures. Hoosac Pier 
No. 1, Boston, has a straight steel sheet piling wall. 
A relieving platform is used to reduce the loading on 
the steel sheet piling to adapt it for use in this depth 
of water (35 feet at MLW). The relieving platform 
is concrete on timber piles. The tie-back system is 
built into the relieving platform and includes batter 
piles to resist horizontal forces. 

A pier designed by Chas. T. Main, for Nova Scotia 
Pulp Limited on Cape Breton Island, is of the circular 
cell type with connecting arcs. A concrete deck will 
be constructed on top of the cells and will overhang 
slightly to form a straight edge to the pier. A timber 
curb at the deck edge with suspended rubber cylinders 
provides adequate fendering. 

An unusual pulpwood unloading wharf at Wadding- 
ton, New York, on the St. Lawrence River, also was 
designed by Chas. T. Main. It was built on dry land, 
before the flooding of the area by the St. Lawrence 
Seaway development. The wharf was built with rock- 
filled steel sheet piling cells, and is a diaphragm type 
with a concrete slab on top of the fill within the out- 
line of the sheet piling arcs. 

Gee & Jensen, Consulting Engineers, Inc., West 
Palm Beach, Florida, designed the new piers for the 
Port of Palm Beach. Two wide finger piers provide 
ample areas for transit sheds and warehouse. Slip No. 
1 is constructed with concrete sheet piling with a re- 
lieving platform to support a railroad spur. Slip No. 
2 was constructed of steel sheet piling with precast 
concrete deadman anchors. A heavy concrete cap 
covers the piling from the top to the low water line. 


Palmer and Baker Engineers, Inc., in association 
with Hayes, Seay, Mattern & Mattern, designed Nor- 
folk & Western Railway’s Coal Pier No. 6 at Lambert's 
Point, Norfolk, Virginia. This pier will be 1600-ft long 
and 82-ft wide, with an initial depth of water of 40 
feet, to accommodate 35,000 and 45,000-ton colliers. 
Each of two loaders will deliver 10,000 tons of coal 
per hour. The pier is of reinforced concrete, supported 
on 24-in. prestressed concrete piles, 80-ft long. A steel 
sheet pile bulkhead 970-ft long has been placed at the 
pier’s inshore end. 

Port of New York Authority has undertaken one of 
the largest pier construction programs in the United 
States. It will cost approximately $90 million when 
completed in 1963. Most of the design work has been 
done by the Port Authority, but the firm of J. E. 
Greiner & Company, Baltimore, did the design work 
for Brooklyn Piers 3 and 10 in association with the 
Port Authority engineering staff. Piers 1, 2, 3, 6, 7, 10 
and 11 are completed; Pier 8 is under construction. 

The original 25 narrow finger piers were replaced 
by 11 new structures designed for a uniform live load 
of 500 lbs per sq ft, and the standard H20 and S16 
truck loading. The design finally adopted has a cast- 
in-place reinforced concrete deck, without the usual 
pile caps, supported on fireproofed, creosoted timber 
friction piles with a design capacity of 25 tons. To 
fireproof the piles, a reinforced concrete pipe is placed 
over the piles and filled with concrete. The concrete 
pipe has the advantage of being a self-supporting ele- 
ment, requiring little bracing to maintain its position. 
It is also capable of supporting the deck formwork 
prior to being filled with concrete. This design detail 
has been used on all subsequent Port Authority proj- 
ects, including the Port of Newark. 





MECHANIZATION of cargo handling has greatly influ- 
enced design of piers, wharf aprons, transit sheds, and 
warehouses. Loadings of structures must take into 
consideration not only the dead ioad, but the live 
loads imposed by equipment such as trucks, lift trucks, 
mobile cranes, overhead cranes, and belt conveyors. 
Bulk cargo handling introduces additional design 
problems. 

Grain elevator design, for example, long has been 
a specialty of some engineering firms. R. E. Pacquer, 
project engineer for Marshall, Barr and Associates, 
Seattle, designed an 830,000 bushel grain elevator for 
the Long Beach Harbor Department, with a ship- 
loading capacity of 1300 tons per hour. Ultimate stor- 
age capacity of this facility will be 9 million bushels. 
Trucks can be unloaded with a hydraulic truck dump- 
er at the rate of 12, 20-ton trucks per hour. Box cars 
can be unloaded at a rate of 8, 50-ton cars per hour. 
Grain can be received via air conveyors with a capac- 


Shortening 
Shore Leave 


A clam shell bucket, suspended from a gantry, for 
handling bulk cargo at the Port of New Orleans. 


ity of 150 tons per hour, and can discharge either to 
the elevator proper, to steel tanks near the dock, or 
directly to rail cars or trucks. 

Since the Long Beach elevator was to be constructed 
in a maximum earthquake zone. a 13 percent earth- 
quake factor without deductions for multiple stories 
was used. This earthquake factor was applied not only 
to the dead load, but also to 100 percent of the live 
load. The workhouse, 50-ft square and towering 216 
feet above ground level, utilizes the floors as horizontal 
diaphragms to carry the loads to the exterior walls 
which, in turn, were figured as vertical diaphragms. 
Interior columns were far too flexible to help resist 
seismic loads. The loads in the storage cells were 
carried down the walls as a unit. Slipform construc- 
tion, of reinforced Class A concrete, was used for the 
workhouse and storage cells. 

Soil loads for the workhouse are approximately 9000 
Ibs per sq ft, while storage loads are about 7000 Ibs per 
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sq ft. Since approximately 60 feet of relatively new 
noncompacted fill was encountered above dense nat- 
ural sands, the foundation loads were carried by 
long tip-bearing piles founded in the natural sands 
below. These piles also were required to resist lateral 
movement due to earthquake. After investigation, 63- 
foot long, 18-in. octagonal prestressed concrete piles, 
driven to 100-ton bearing capacity, were selected. A 
total of 32,000 lineal feet of piling was used. The piles 
were jetted to within a few feet of the final position 
and thoroughly back-filled and compacted around their 
upper 15 feet to resist seismic loads. 


Bulk Handling Systems 


Ore loading and unloading has been speeded up by 
using belt conveyor installations. One of the most 
modern is that of the Reserve Mining Co., at its Tac- 
onite processing plant at Silver Bay on Lake Superior. 

Loading facilities include two belt-type boat loaders 
arranged to receive iron ore pellets from any one of 
ten belt feeders extending from five storage bins. Their 
rated capacity is 3550 tons per hour, discharged di- 
rectly into the ore carriers. A 60-in. belt conveyor, 
equipped with a retractable shuttle and boom, dis- 
charges the material into the ore boats from each 
loader. The boat loaders move horizontally by rail 
across the face of the pellet storage bins and also along 
the side of the ore boat. 

The loaders are anchored when not in operation and 
during storm and high wind conditions. An ane- 
mometer on each loader, connected with a voltmeter, 
automatically interlocks the rail clamps and secures 
the boat loader when wind velocity reaches 38 mph. 

Portland Public Docks, Portland,’ Oregon, has in- 
stalled a new 900-ton per hour bulk unloader at Ter- 
minal No. 4. The unloading tower is a rope trolley 
machine with the trolley runway or apron extending 
57 feet beyond the face of the dock. This outboard 
apron is hinged and swings up out of the way for ship 
clearance, when required. The trolley runway ex- 
tends through the tower and 50 feet beyond it to the 
landward so that the bucket can reclaim from a stock- 
pile on the dock, The trolley runway is 81 feet above 
the top of the dock. 

Bulk ores picked up by the clamshell bucket are 
dumped into a 2000-cu ft capacity hopper, thence 
through either of two variable speed apron feeders, 
each of which serves its own individual stationary 
1400-cu ft weigh hopper. The weigh hoppers are 
serviced by semi-automatic electronic scales, allowing 
the operator to set them to a predetermined quantity. 
The 50-ton capacity scales dump through a 14-ft du- 
plex gate at the bottom of the hopper. 


Containerization 


For a number of years, containerization of general 
merchandise cargo using highway type trailer vans 
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has been receiving the attention of nearly every major 
steamship, railroad, and trucking company in the 
United States. Door-to-door local deliveries are inte- 
grated with a long sea or rail haul without any break- 
bulk operation in between. 

The two largest container ship operations in the 
United States are the Sea-Land Service between New- 
ark, New Jersey and Florida, Texas, and Puerto Rico, 
and the Matson Navigation Co. operation from San 
Francisco and Los Angeles to Hawaii. 

The principal advantage of containerization is in 
reduction of the cost of cargo handling and reduction 
in the turn-around time of the ships. The loading rate 
of the Sea-Land trailerships is 264 tons per hour per 
stevedoring gang. With conventional cargo, a loading 
rate of 40 tons per hour would be normal. Matson 
has found that the container ship Hawaiian Citizen 
can be unioaded and reloaded in less than 24 hours, 
as compared with three to four days port time for 
conventionally loaded cargo ships. 

Pilferage, the bane of conventional cargo handling, 
has been reduced to the vanishing point by container- 
ization. Two million silver dollars recently were 
shipped unguarded in Sea-Land vans from Washing- 
ton, D.C. to San Juan. Shippers have found that 
shipping by containers simplifies their packaging. 
Food staples move in consumer packaging, ready for 
the food market shelves. Sides of beef are simply hung 
from the rails of the refrigerated container. 

The pronounced success of Sea-Land Service was 
due in part to another factor in addition to container- 
ization. An economic study showed that it is cheaper 
to transport highway vans from Port Newark, New 
Jersey to Jacksonville and Houston by trailership than 
by overland trucking operations. The cost of mainte- 
nance, fuel, operators, and taxes and licenses in every 
state traversed made truck travel uneconomical. 

The saving in cargo handling costs has, however, 
been offset in part by the demands of maritime labor 
for a lion’s share of the savings — not only the long- 
shoremen, but also the seafaring unions are involved. 
In the United States these demands have been met 
by royalty agreements or automation and mechaniza- 
tion payments. Grace Line has not yet been able to 
resolve the problem raised by the demands of the 
stevedores at La Guaria, Venezuela. 

Container terminal facilities are relatively simple; 
cranes handle the transfer of the containers. Some, 
such as those for Matson and Puget Sound-Alaska 
Van Lines, are on the piers. Others, such as those for 
Sea-Land Service, Grace Line, and other companies, 
are mounted on the-ships. These are usually gantry 
type cranes of 25-ton capacity — in line with the cus- 
tomary highway loading restriction for trailer vans. 

Other requirements are the necessary ship berthing, 
an adjacent container marshalling yard, preferably 
paved and with direct connection to highway and rail 





The Matson terminal facility at Wilmington Harbor, in Los 
Angeles, California, showing the container marshalling 


networks, and equipment for handling containers in 
the marshalling yard. This would consist of trailer 
trucks and straddle carriers or, occasionally, heavy 
duty fork lift trucks. In some instances, where less 
than full container loads are expected, an assembly 
and break-bulk facility under lock and cover will be 
required. Electric service for refrigerated containers 
also is required, and a marshalling yard office and 
possibly an equipment maintenance shop would com- 
plete the principal facilities. 

Several of the other major East Coast and Gulf ports 
are making provision in their recently-designed harbor 
structures for accommodating the container shipping 
services. In this regard, the firm of Lockwood Greene 
Engineers, Incorporated, of Spartanburg, South Caro- 
lina, is incorporating two new concepts of design for 
their new pier project at Lambert Point, in Norfolk, 
Virginia. The first of these new features is the use of 
removable cargo hatches on the roof of the transit 
shed. This will allow the loading or unloading of 
containerized cargo directly from the ship to the in- 
side of the transit shed. To augment interior lighting in 
the shed, the coverings on the removable hatches is 
of a translucent material. Thus, the hatches can serve 
as skylights even when the hatch covers are in place. 

The other new feature is a semiportable gantry 
crane that may be used on either side of the pier. The 
transfer from one side to the other is accomplished by 
means of curved tracks at the corners of the pier, one 


yards and the special crane designed to transfer contain- 
ers from the ship holds to dock-side straddle trucks. 


curved track being embedded in the deck and the 
other located on the roof of the transit shed. 


Fueling Facilities 


Adequate bunkering facilities are also an important 
factor in speeding up ship turn-around time, and 


Fueling facilities at Newport News, Virginia, on a separate 
pier adjacent to the bulk handling piers for ore and coal. 
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hence are a vital influence in attracting ships to a par- 
ticular port. Ship owners prefer to fuel at mooring 
berths to reduce turn-around time as much as possible. 
This can be done either by barges and oilers or by a 
pumping system provided on the docks. In some loca- 
tions, separate fueling piers have been constructed 
adjacent to large bulk-loading piers where ore and 
coal is handled, such as the Chesapeake and Ohio 
Railway Co. fuel handling facilities at Newport News. 
At the Port of New Orleans, bunkering facilities are 
provided by large fuel barges which pull alongside 
ships moored to docks. No time is lost; cargo loading 
and unloading and fueling are done simultaneously. 

One of the most modern fueling systems is the Port 
of San Diego’s berthside bunkering at the Tenth Ave- 
nue Terminal, where ships may take on fuel at any of 
the nine berths and load and unload cargo at the same 
time. Three bunkering pipe lines from 6-in. to 10-in. 
diameter run from the pumping station adjacent to the 
storage tank area to the nine fueling stations along 
the wharf perimeter. Each fueling station has three, 
6-in. loading risers, one serving each bunkering line. 

Bunker C and light domestic fuel oil lines are han- 
dled in common system so that they may be used in- 
terchangeably. The two lines are cross-connected at 
the farthest end, permitting the displacement of the 
heavier Bunker C, which has to be heated for easier 
pumping, by the more fluid light domestic oil. A sep- 
arate diesel oil system prevents contamination of this 
fuel. Isolating valves were installed at the long out- 
board face of the wharf. Two unloading lines, one 
14-in. for Bunker C and light domestic fuels and a 
separate 12-in. diesel oil line, run from the unloading 
berth or receiving station on the northwest face of 


A view of the Columbus Street Pier, at the Port of Charles- 
ton, South Carolina. There are two different types of 


A cargo ship being refueled simultaneously with loading 
and unloading operations at the Port of San Diego, Calif. 


the wharf to the storage tanks. Each line has two, 8- 
in. unloading risers in underground pits. 

At present five pumps are used for handling the 
three types of fuels. Three are 1000-bbl per hr, '700- 
gpm centrifugal pumps driven by 125-hp electric 
motors — one used solely for diesel fuel; the second 
for light domestic oil; and the third, a standby, for 
either light domestic or Bunker C. The other two 
pumps, of the rotary type, handle the Bunker C fuel. 

Ballast water pumped into empty fuel tanks of 
ships contains oil residues and cannot be discharged 
into harbor water. Before refueling, this water is 
pumped out and heavier oil is removed by a weir box. 
An air flotation separator takes out lighter oils before 
the water is discharged to a storm sewer. 
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lift trucks that are being used on the dock to unload the 
cargo of newsprint from the freighter in the foreground. 





Docks and Harbors 


Passengers and Cargo 


TERMINAL STRUCTURE design has met the challenge for 
more rapid movement of passengers, baggage, and 
cargo. Most of the cargo terminals are single story 
structures, while the dual-purpose passenger and cargo 
terminals are sometimes two-level structures with com- 
plete separation of cargo and passengers. In the latest 
design, cabs and local transportation media have ac- 
cess to the upper passenger level without any inter- 
ference from cargo movement on the lower level. 
Port buildings include transit sheds for temporary 
storage to receive cargo from vessels and from trucks 
or railway carriers for shipment, and warehouses for 
longer periods of storage. Other structures may include 
separate buildings for customs, administration, police 
station and guardhouse, fire station, and power house, 
particularly if generation facilities are required in 


areas not convenient to a dependable source of power. 
Drydocks, an essential facility for repair and over- 
hauling, are found in all the larger harbors. 

Port buildings involve all the structural, mechanical, 
and electrical design problems involved in inland- 
based structures, plus the problems of less stable 
subsoil conditions, unusual waste disposal and water 
supply systems, fire protection, and power supply 
and lighting at the water front where special ground- 
ing provisions often have to be made. An _inter- 
communication system is essential between buildings 
and ships at berth, and between loading equipment. 


Typical Examples 


Port of New Orleans is a fresh water port, but, when 
the new 77-mile deepwater canal is completed in 1963, 


Over-all view of Los Angeles Harbor. In foreground is the man-made peninsula which will become a super-tanker terminal. 
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A new warehouse under construction behind existing facil- 
ities at the Tenth Avenue Terminal, San Diego, California. 


it will connect the port with the Gulf by sea-level 
route almost 40 miles shorter than the present’ Missis- 
sippi River passage. It has 14 miles of quay-type 
wharves and deep water terminals parallelling the 
harbor banks. In addition to its general cargo wharves, 
it has a large public grain elevator, ore handling facili- 
ties, and is a major oil terminal. A port improvement 
program begun in 1958 will cost $131 million by 1970. 

Typical of these improvements is the Nashville 
Avenue terminal with a 62-ft wide apron, double 
marginal rai} tracks, and a concrete deck designed 
for loads up to 850 Ibs per sq ft. It has a four-berth 
marginal wharf. The transit shed will be 350-ft deep. 
It will be supported by concrete and steel H piling. 
An underpass for trucks eliminates any interference 
with rail car movements. 

Puerto Rico Ports Authority controls all the island 
ports, including San Juan, Ponce, and Mayaguez. San 
Juan has 10 marginal wharf terminals and three of 
the finger pier type. One finger pier with two berths is 
now being converted to a tourist facility. At the south- 
eastern part of the bay, bulkheads are being con- 
structed to provide 13 additional berths. The port 
authority has used consulting engineers for port studies 
and designs. 

Port of Corpus Christi, Texas, is a man-made port 
created in 1922. Today navigable water extends 9% 
miles; the main basin is 5500-ft long, 1000-ft wide, 
and 35-ft deep. Plans have been made to dredge the 
channel to a depth of 43 feet. The latest addition to 
the port is a bulk materials handling dock with a 
traveling unloading tower. Noted for its cotton ship- 
ping facilities, it also is now recognized as one of the 
major Gulf ports for chemicals, ores, and cement. 

Maryland Port Authority, Baltimore, maintains a 
small planning and design staff, but plans and specifi- 


McGuire Chemical Co. terminal at Oakland has facilities 
for mixing, packaging, and shipping other firns’ products. 


cations fc. . . major facilities are prepared by con- 
sulting engineers. Turp’ Wachter & Associates pre- 
pared the master play of the new Dundalk Marine 
Terminal, Port of Baltimore, to cost $21 million when 
completed. It will provide marginal berthing areas 
for eight ships, a 50-ft wide apron, transit sheds with 
a total floor area of 96,000 square feet per berth adja- 
cent to the apron, and a fully-integrated plan for truck 
and rail service. A nearby supporting yard will accom- 
modate 500 rail cars, and a rectangular grid system 
of roads for truck access. The present port facilities 
are used to store thousands of imported foreign auto- 
mobiles, making it the third ‘largest car importation 
port in the United States 

Port of Los Angeles has started the construction of 
a two-story passenger and cargo terminal which will 
be completed in 1962 at an estimated cost of $15 mil- 
lion. A general cargo terminal facility at Berths 143- 
144, including the wharf and transit shed, recently was 
completed at a cost of $4 million. A grain terminal at 
Berth 174 is now in operation with a capacity of 
17,000 bushels per hour. A comprehensive develop- 
ment plan has been adopted by the Los Angeles Har- 
bor Commission, calling for future expenditures of 
$36,690,000 for 12,000 lineal feet of wharves and 30 
acres of clear span transit sheds. 

Port of Oakland, California, is an entirely separate 
port authority from San Francisco. It operates an 
Outer Harbor Terminal complex with 336,030 square 
feet of space, which is leased to Encinal Terminals; 
and the Inner Harbor for which plans are now under- 
way to expand bulk handling facilities. One of the 
unusual Pert of Oakland facilities is the new chemi- 
cal terminal operated by McGuire Chemical Co., in 
the Outer Harbor. It does not make or market a single 
product of its own, but offers storage, mixing, packag- 





Passenger and cargo terminals at Berths 142 and 143, Los 
Angeles Harbor. These terminals were recently completed. 


ing, and shipping facilities for chemicals for other 
companies. It has 60,000 square feet of warehouse 
space and 49 storage tanks for chemicals, ranging from 
3000 to 420,000-gal. capacity. Similar terminal facilities 
are available at the ports of Los Angeles and Van- 
couver, Washington. 

Port of San Diego’s new Tenth Avenue Terminal 
has two transit sheds having several interesting design 
features, and has under construction two warehouses 


adjacent to the sheds. All structures, including the 
marginal wharf, were designed under the direction of 
J. E. Liebman, chief engineer of the Port, and Greer 
Ferver, structural consulting engineer, in association 
with the engineering and architectural firm of Freeland 
& Bird. 


The steel H-section piling and superstructure at the Nash- 
ville Avenue Terminal, at the Port of New Orleans, La. 


Each of the transit sheds has a clear width between 
side walls of 200 feet, and the 964-ft length is divided 
into four, 240-ft rooms. Columns, spaced at 60-ft inter- 
vals, are located to provide a 100-ft center aisle with 
two, 50-ft side aisles, Division walls are 12-in. thick 
to prevent the spread of fire from one room to another. 
End walls are 8-in. thick. Longitudinal side walls are 
6-in. thick concrete of tilt-up construction. Roofs of 
the sheds are poured-in-place gypsum carried on steel 
purlins and steel roof trusses. The roof is waterproofed 
with a 15-year bonded built-up roof topped with 
crushed rock. 

Because of the length of the buildings and the 
possibility of differential settlements along the side- 
walls, the sidewalls were not made structurally con- 
tinuous. The roof deck is designed as a diaphragm 
to distribute horizontal forces in shear. The buildings 
have no skylights or monitors, and, except for the cargo 
checker’s office and toilet rooms, no windows. 

W. L. Lipscomb Engineering, Inc., designed the 
electrical distribution system for the Tenth Avenue 
Terminal. The incoming 12 kv feeder is metered at 
primary voltage; service is 3-phase, 3-wire, 60 cycle. 
Two, 12 kv sub-feeders extend underground from the 
main 12 ky switchgear to form a modified loop sys- 
tem. Each of the two feeders is available through 15 
kv load break oil switches located in various man- 
holes. Transformer and distribution switchboards are 
located inside the buildings, and provide a 208-volt, 
3-phase, 4-wire system for lighting and miscellaneous 
power, and a 480-volt, 3-phase, 3-wire system for mo- 
tor loads. Telephone, fire alarm, and communications 
circuits are distributed underground through sepa- 
rate manholes and extend into various buildings. 
Fluorescent light is used throughout the interior, and 
mercury street lighting and flood lighting is provided 
for the exterior. 


What will be the largest dry dock in the world, being built 
at Puget Sound Naval Shipyard, Bremerton, Washington. 
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Access ramp, 43-ft long, leading to walk- 
way floats, Shilshole Bay Marina, Seaitle. 


x 


INCREASING POPULARITY of aquatic sports has stimu- 
lated demands for the construction of marinas or small 
craft harbors all over the United States, on both 
coastal and inland waterways. It is estimated that 
there are now over 8 million pleasure craft, and the 
sport is attracting 100,000 new boat owners annually. 

Harbor and service facilities for this booming activ- 
ity have lagged far behind the needs of boat owners. 
Some of the earlier small craft harbors did not have 
the benefit of professional design help, and as a re- 
sult there are many substandard marina operations. 
More recently, consulting engineers have been re- 
tained to design small craft harbors and shore struc- 
tures. Marinas are being built in practically every 
state of the union, with rivers and man-made lakes 
created by dams also serving as waterways. The 
greatest impetus for marina construction, however, has 
been in the areas where small craft can be used year- 
round, such as the Florida coastal waters, the Gulf, 
and the West Coast. 

Basic design considerations are the same for both 
commercial shipping and marina harbors, but piers 
and land-based structures, of course, are considerably 
different. Piers are designed for a live load ranging 
from 25 Ibs per sq ft up to 400 Ibs per sq ft, with the 
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heavier design loadings used when heavy trucks are 
to be driven on a pier. Where natural conditions do 
not afford protection from high waters, tides, and 
winds, breakwaters must be constructed. Marinas with 
floating piers require breakwater protection to keep 
wave height down to one foot or less. These break- 
waters may be rip-rap mound; braced single row piles; 
double row piles, filled; timber cribs; precast concrete 
cylinders with caps; or caissons. 

The harbor entrance for small craft should be lo- 
cated at a point where the natural bottom is at least 
the project depth of the harbor and where it will cause 
a minimum exposure from approaching waves. Wave 
refraction and diffraction diagrams have been found 
useful in determining the most desirable harbor site. 
At river sites, and in areas subject to extensive littoral 
drift, entrance shoaling is an important factor in har- 
bor design. Contour maps of the surface of under- 
water areas often are prepared as a part of the con- 
struction plans. 

Fixed berthing slips sometimes are provided where 
water-level fluctuations are less than 4 feet, but float- 
ing slips generally are used where this range is ex- 
ceeded. In a floating system fixed in place by piles, 
only two or three piles are in continuous contact with 


the collars, and only these need rollers. Floats for 
floating berths are made of lightweight concrete, fiber- 
glass-reinforced plastics, and epoxy-coated steel-tubes, 
Launching ramps generally are constructed of con- 
crete, either poured-in-place or precast. 

California has been particularly active in the plan- 
ning and construction of small craft harbors. How- 
ever, it was not until the passage of legislation in 1957, 
setting up a new Division of Small Craft Harbors and 
a Small Craft Harbors Commission to establish poli- 
cies, that planning and construction really got under 
way. The law provides for loans to cities, counties, 
or districts having power to acquire, construct, and 
operate small craft harbors. The legislature made $5 
million available for this purpose, and a referendum 
approved by the voters in 1958 made an additional 
$10 million available through a bond issue. In 1960, 
the commission drew up regulations requiring that the 
engineering and financial feasibility studies for con- 
struction loans be prepared by separate consulting 
firms when the amount is in excess of $150,000. 

As of January 1, 1960, 27 small craft harbor projects 
under the control of the Commission were in various 
stages of planning, design, and construction. These 
projects, such as San Diego’s Mission Bay, have been 
locally financed. In a few instances, the engineering 
has been done by the harbor district, but most of the 
design work is being handled by consulting engineers. 


Typical Examples 

Leeds, Hill and Jewett is the consultant for Ocean- 
side harbor, which will have mooring facilities for 574 
boats up to 70-ft long, with tie-down provisions for 


The tac completed Long Beach Marina, at Alamos 


Bay in Southern California. Four separate boat basins con- 


50 more. The channel of the 100-acre harbor will be 
dredged to a 20-ft depth with a 10-ft slip depth. 

Heffron & Moulton, engineering and architectural 
firm, is the consultant for the small craft harbor at 
Pittsburg, California. Dames & Moore did the soils 
engineering work, and Ralston and Dwyer was the 
consulting mechanical and electrical engineer. The 
harbor is located at the confluence of the Sacramento 
and San Joaquin rivers, 40 miles from San Francisco. 

An unusual feature of this marina is. the 1200-ft long 
rock-protected peat breakwater. The 7-acre basin, 
dredged from 5 to 7_feet below MLLW, will have 
166 covered berths 20-ft to 50-ft long, 24 open single 
berths 20-ft long, 30 open tie-ups at floating docks, 
and an 80-ft long fueling dock. A two-lane launching 
ramp is a city block removed from the main harbor. 
Pittsburgh received a $450,000 loan from the State of 
California, and the remainder of the estimated $600,- 
000 cost will come from the city and a concessionaire. 

Site conditions posed an interesting design problem 
to Dames & Moore, the soils consultant. The water is 
only a few feet deep at maximum, but the underlying 
material is peat to about 80 feet. Adjacent and parallel 
to the breakwater line is the main deep-water channel 
to Sacramento and Stockton. The harbor excavation 
consisted primarily of peat removal. 

A structural breakwater design was considered, but 
the great depth of the peat would have necessitated 
long piles with batter piles for axial loading. This 
would have priced the project out of existence. There- 
fore, the breakwater was designed for levee protec- 
tion on the channel side with a 6-in. rock bedding 
layer of 4-in. maximum rock size, covered by a 12-in. 


tain more than 1800 slips for 20-ft to 80-ft craft. The 
3300-ft rock jetties provide a protected entrance channel. 
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New floats under construction, part of the expansion of 
Shilshole Bay Marina at the Port of Seattle, Washington. 


A peat-filled, rock-protected breakwater, constructed for 
the new small craft harbor at Pittsburg, California. 


rock layer of 200-lb maximum size. A similar revet- 
ment was placed on the harbor side. Design eleva- 
tion was plus 8 feet with the top width 20 feet. On 
the river side, slopes were 3:1; on the harbor side, 2:1. 

Koebig & Koebig, Inc., is the engineering consultant 
for the Redondo Beach King Harbor with berthing 
for 1000 boats and a large adjacent parking area. The 
over-all cost will be $30 million, including $6 million 
for the breakwater, $9 million for the inner harbor, 
and $15 million for leased facilities. 

Although the outer harbor breakwater was built by 
the U. S. Army Corps of Engineers in 1958, sufficient 
protection for a marina was not afforded. It was de- 
cided to design the marina harbor, using earthen 
moles with enclosing arms protected by stone revet- 
ments. The inside perimeter of the two larger basins 
is trimmed with a 5-ft high concrete retaining wall 
founded on top of the revetment stone at elevation 
+ 5 feét MLLW. Outside slopes of the moles facing 


the breakwater have a heavier blanket of stone car- 
ried up to the top of the fill at elevation + 12 feet. 
Sidewalks and handrails complete the trim line. 

One of the three boat basins, built in the down- 
town area, is long and narrow with a short channel 
connecting it to the harbor. Along the entire length 
of this lagoon will be built a row of attractive concrete 
shopping structures with a roof deck serving as a 
promenade overlooking the basin. A natural lagoon 
for swimming was built nearby, but separate from 
the boat basin area. Water in the lagoon is heated by 
warm water pumped from a nearby power plant. 

George S. Nolte and Noble Harbor Engineering, a 
joint venture, designed the Redwood City Marina. 
The design provides for 120 boat berths having timber 
decks and lightweight concrete flotation units. Ap- 
proximately 14,000 cubic yards of dredging was re- 
quired. Structures include a harbor master’s office, 
wharf with sailboat hoist, two comfort stations, and 
a sewage treatment plant. 

John A. Blume & Associates has been retained for 
planning and design consultation on four California 
marinas. The City of Berkeley is adding 403 new 
berths to the existing 204 berths in its yacht harbor, 
originally constructed with WPA funds in 1936. Wind 
and wave studies, using refraction and diffraction dia- 
grams, were made by Blume & Associates to establish 
optimum location and alignment of the entrance chan- 
nel and protecting breakwater. Construction plans call 
for development in incremental stages to permit com- 
pletion after initial subsidence of tideland areas re- 
claimed by sanitary fill. 

South San Francisco has been utilizing its 56 acres 
of tideland on the shore of San Francisco Bay as a 
sanitary fill operation to provide future recreational 
facilities. The nucleus of this development will be a 
small craft harbor which will include 286 floating 
berths of 25, 30, 36, and 42-ft length, with power and 
water facilities and space for a small locker at each 
berth. Large lockers will be available on the platforms 
at the head of each main float. A double lane concrete 
launching ramp with service floats will be located 
at the outer end of the harbor. Dry storage will be 
provided for 50 trailer-borne boats until additional 
filled land is available. It then will be replaced by a 
100-boat dry-storage building. The berthing basin will 
be formed by the existing shore on the west, the sani- 
tary fill on the south, and a cantilevered timber pile 
breakwater on the north. It will be closed on the east, 
except for the entrance, with a dike having a core of 
sanitary fill to reduce weight of fill on the underlying 
bay mud. Structures will include a harbor master’s 
office and rest rooms, sales building, fuel dock, dry 
storage, and restaurant. A beach and picnic area and 
nine-hole golf course are also included in the plans. 

Ventura Port District plans a marina with berthing 
facilities for 2300 boats and launching capacity to 





serve 650 trailer-borne boats per day. Fuel dock, yacht 
club, repair yard, rest rooms, chandlery, boat sales, 
motel, and restaurants are included in the plans. 

The principal engineering problem was the design 
of the protective jetties for the entrance channel. The 
two jetties will converge, making the entrance at the 
outer end relatively narrow to attenuate wave energy. 
The entrance system was tested in the hydraulic model 
laboratory of John A. Blume & Associates, Research 
Division, confirming the effectiveness of the design. 
Test data indicated storm waves would be less than 
one foot in height in the berthing basin. Rock and 
tribars were the options included in the design as the 
major armor for outer ends of jetties. The tribar de- 
sign brought the lowest bid. 

Moffatt & Nichol, Inc., George F. Nicholson, and 
J. W. B. Blackmon were consulting engineers for the 
recently completed Long Beach Marina at Alamos 
Bay. Four boat basins contain over 1800 slips for craft 
ranging from 20-ft to 80-ft in length. Two, 3300-ft 
long rock jetties create a 400-ft wide protected en- 
trance channel from the ocean to the marina and 
Alamitos Bay. The channel is dredged to a depth of 
15 to 20 feet below MLLW. The perimeter of the 
basins consists of a gravity concrete wall supported 
by rock and bearing piles. Floats are constructed of 
wood resting on fiberglass-reinforced plastic pontoons. 
Fresh water and electricity are provided for all slips. 

Provision has been made for a large boat repair 
yard adjacent to the mooring areas. One vertical lift 
elevator handles boats up to 30-ft long, and a second 
handles boats up to 60-ft long. Concrete launching 
ramps for small boats are located nearby. 

San Diego's Mission Bay Aquatic Park will have 
one of the largest areas for marina development in the 
United States. There will be a separation of sail from 
power boat areas with sufficient slips to accommodate 
12,000 boats, providing 2500 acres of water and 2100 
acres of land for recreation and boating facilities. 
Shore facilities will include motels, restaurants, fuel 
docks, boat sales and maintenance buildings, and 
clubhouses. Except for the administration building and 
public rest room and bathhouse structures, all shore 
facilities will be built by private interests. 

The U. S. Army Corps of Engineers dredged the 
West Bay area and the adjacent San Diego River 
flood channel to a 20-ft depth at mean low water. The 
City of San Diego dredged the East Bay areas, used 
for power boats, to a minimum 7-ft depth. The 
dredged material was used to construct Cabrillo 
Island. In creating the island, a clean sand dredged 
from-the West Bay area and entrance channel was 
used to form a dike outlining the shores of the new 
island. Silt dredged from the East Bay area was 
pumped into the diked area. Clean sand below the 
silt then was removed by the dredge and pumped over 
the silt to raise the island to the desired level above 


the water. Shorelines needing protection were revetted 
with rock. When completed, the total cost in public 
funds will be $35 million, and $50 million will be 
invested in Mission Bay by private interests. 

Not all marinas are built by public agencies. An 
example of privately financed small craft harbors is 
the Jack London Square Marina under construction 
at Oakland. The yacht harbor, as presently planned, 
will have 89 berths, but when the new Oakland- 
Alameda tube is completed, it will be extended to 200 
berths. Another privately financed harbor is the Oak- 
land Marina with berths for 159 boats. 

Fisherman’s Wharf, San Francisco, may not strictly 
fall in the category of a marina, but the City of San 
Francisco has some plans to develop a large part of the 
area as an Aquatic Park, retaining all the tourist at- 
tractions of the present restaurant and shopping area. 
John S. Bolles-Ernest Born, architects, and Hayes & 
Little, consulting engineers, are working on the plans 
to modernize the area. A passenger ship terminal and 
waterfront auditorium to seat 17,000 persons are part 
of the major Embarcadero redevelopment project, but 
are not included in the master plan. 

Shilshole Bay Marina, a joint venture of the Port 
of Seattle and the U. S. Army Corps of Engineers, will 
cost $8.5 million when finally completed. It will pro- 
vide moorage for nearly 1600 boats. The Army Engi- 
neers built the %-mile rock mound breakwater and 
dredged the basins. The Port of Seattle designed and 
built the shoreside facilities, the docks, and the nearly 
completed $1 million administration and restaurant 
building. In additon to the 4400-ft breakwater con- 
structed by the Engineer Corps along the west side of 
the basin, the Port of Seattle built a plank-faced tim- 
ber breakwater pier to protect the southerly portion 
of the basin and a plank-faced steel frame spur break- 
water at the north end. 

Moorage is provided by a series of 8-ft wide main 
walkway floats to which are attached wing floats. 
Boats are berthed at both sides of wing floats. The 
floats are assembled from pontoons, principally 6-ft 
by 8-ft and 4-ft by 10-ft, consisting of laminated flex- 
ible timber wales to give flexibility to the entire unit. 
The critical point of this assembly is where wing floats 
are joined to the walkway floats, as the design had to 
take into consideration eight forces, many of which 
occur simultaneously. Floats are moored by timber 
anchor and guide piles driven along the main walk- 
way floats and at the ends of wing floats. 

Ramps 43-ft long were used to cross from the prom- 
enade along the bulkhead to the floats. They bridge the 
rock tee of the bulkhead and are designed to maintain 
a maximum 30 degree slope in an 18-ft maximum tidal 
range. Bulkhead structures, 10-ft high gravity concrete 
sections on creosoted timber piling with graded quarry 
rock fill below, were made by driving piling, pacing 
rock fill, and then casting the concrete wall. 


CONSULTING ENGINEER 





As in most modern water supply stations 


LimilTorque MOTORIZED 
VALVE 0 PERATORS 


eceare widely used 
in the new 


COLUMBUS, GA. 
RAW WATER 
PUMPING STATION | 


This modern Pumping Station, located at Colum- 
bus, Ga., gets its power from the new Oliver Dam 
which is located next to it. . . The Station pumps 
water from the Chattachoocee River up to the Fil- 
tration Plant, about one mile away .. . During the 
period it has been in operation, it has proved to be 
efficient and economical, and has met the growing 
demands of the area it serves. 


The Pumping Equipment for this fine station was 
installed by Burford, Hall & Smith, well-known 
Power Plant Equipment firm of Atlanta, Ga. 


The reasons why LimiTorc.ue Motorized Opera- 
tors are so widely used in Water & Sewage Plants 
(as well as most all other types of Industrial Plants) 
is because they are accurate, safe, convenient, long- 
lived, economical and absolutely dependable. . . 
In addition to all these attributes, LimiTorque pre- 
vents any possible damage to vital operating parts 
in closing, due to a unique torque limiting 
mechanism. 


LimiTorque can be easily field-mounted on exist- 
ing valves .. . and remember LimiTorque is backed 
by nearly 30 years experience, plus the modern 
facilities and reputation of one of the World’s larg- 
est manufacturers of Gears and Geared Products. 

For further information about LimiTorque— 
consult your valve manufacturer or nearest 
LimiTorque Sales-Engineering Office. 





Send for LimiTorque Bulletin 

# 1-60, and please use your 

4 Business letterhead when re- 
"| questing. 


THERE IS NO SUBSTITUTE FOR om *This Plant was designed Sr iene & Company Associates, Consulting Sapvecees, Atlanta, Ga. 
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KING OF PRUSSIA (SUBURBAN PHILADELPHIA), PA. 


Offices in all Principal Cities 


PRECISION GEARS + INDUSTRIAL GEARS + SPEED REDUCERS + FLUID MIXERS «+ FLEXIBLE COUPLINGS 
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Tapered steel girders and rectangular tube purlins form the main mall canopy at the Philips Highway Plaza, Jacksonville, 


Esthetics of Exposed Structural Steel 


VICTOR SANTORO, Throop & Feiden 


THE ESTHETIC EFFECT achieved by exposing the 


structural elements of buildings is a 

relatively recent phenomenon. Past 
practice frequently dictated that col- 

umns, beams, girders, and other structural members 
be concealed, because it was felt that they detracted 
from the over-all beauty of the structure. Today, 
many buildings and their auxiliary structures present 
convincing evidence that skillful treatment of ex- 
posed beams and columns can produce a striking 
effect, one that can be duplicated by no other method. 
The engineer, who must coordinate all the activities 
of the owner, contractor, and manufacturer, must of 


necessity be familiar with all the available techniques 
relating to construction and design. He must realize 
the limitations and potential of these techniques, in 
order to use them to their fullest in projects em- 
ploying exposed structural elements. 


Esthetic Results Demand Cooperation 


Research by the steel industry has contributed sev- 
eral innovations that have given the engineer greater 
flexibility in the planning and design of steel struc- 
tures. A variety of new high-strength steels and sev- 
eral new WF shapes are examples. Continuing in- 
vestigation and study by the steel industry probably 
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will yield even more promising results, specifically 
adaptable to exposed steel structures. 

New erection techniques, born of the contractors’ 
past experience, have aided substantially in trans- 
forming into reality this newly developing concept 
of a monolithic exposed steel structure. 

Foresight and imagination also have been exhibited 
by the owner. Although primarily concerned with 
acquiring the most economical structure consistent 
with his requirements, he has a sense of responsi- 
bility to esthetics. Without the approval of the owner, 
whether he be a land developer, school board, or hos- 
pital administrator, relatively little esthetic progress 
could be expected. 


Exposed Steel in Shopping Centers 


Although exposed rigid steel frames have been used 
in auditoriums, cafeterias, gymnasiums, and other large 
enclosed areas, the use of exposed steel is best exem- 
plified by a study of canopy and covered walk fram- 
ing used in shopping centers. 

Basically, the great majority of shopping centers 
is composed of one or more buildings fronting on 
one or both sides of a mall. The individual store 
units making up a building have their entrances 
covered by a canopy serving several purposes: pro- 
tection from rain and snow; support for a sun 
screen; and continuity of building line, by tying the 
individual store units and the buildings together 
into one basic unit. The leading edge of the canopy 
is one of the basic elements used to convey an ap- 
pearance of continuity. 


Continuous Fascia Members 


The use of structural steel shapes for continuous 
fascia members requires special precautions to in- 
sure that the esthetic beauty of the structure is not 
impaired. To illustrate: the permissible mill tolerance 
in the cut length is plus or minus * inch for struc- 
tural shapes under 30 feet in length. This tolerance 
is quite acceptable tor ordinary structural framing. 
However, in shopping center canopies, when 20-ft 
lengths of structural steel shapes are used for the 
canopy fascia, the standard tolerance is not accept- 
able. Possible %-in. gaps could occur at the abutting 
ends of the members and thus destroy the desired 
effect of continuity. 

To eliminate the possible occurrence of large gaps, 
the ends of each member must be milled to provide 
a %-in. gap between members. This %-in. allowance 
is necessary to provide for expansion of the member 
after fabrication and before erection, and to insure 
further ‘that the members will not be oversized. 


Straightness and Alignment 


Straightness and alignment of fascia members are ad- 
ditional problems, since structural shapes are subject 
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to mill and field tolerances. Furthermore, after erec- 
tion, and when subjected to temperature variations, 
a fascia member may buckle out between column sup- 
ports. This buckling must be avoided if an unbroken 
straight line is to be maintained when several hun- 
dred feet of continuous canopy fascia is planned for 
a building front. 

One detail devised to correct for this condition 
was used at the mid-span of the 9[15 canopy fascia 
member at Colonial Park Shopping Center, Harris- 
burg, Pennsylvania. The canopy decking consisted 
of an exposed 4%-in. deep fluted steel member run- 
ning parallel to the fascia member and the building 
line, and supported by transverse steel beams at the 
canopy columns. 

Alignment of the channel fascia was accomplished 
by using a piece of structural tee bolted and braced 
to the 4%-in. deep steel deck. The detail required 
that the steel erector align the fascia member after 
the steel decking was placed by another subcon- 
tractor. This did not place any undue hardship on 
either erector, nor did it add to the cost of erection, 
since the subcontractors coordinated their respective 
erection schedules. Also, the size of the project re- 
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A front view of the sun screen at Philips Highway Plaza, 
showing the unbroken line of fluted aluminum siding used. 
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Connection detail, showing the attachment of the sun 
screen to canopy columns with countersunk flathead bolts. 
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Continuous exposed steel fascia and fluted steel deck of 
canopy, supported by beams cantilevering over windows. 


Section through a canopy, showing the alignment detail 
of the steel deck which acts as a brace for the fascia. 


quired the steel erector to be on the job long after 
the decking contractor completed his work. 


Field Bolted Connections 


Contractor preference for and familiarity with field 
bolting techniques invariably are reflected in their 
bid prices. It is with this in mind that almost all 
exposed steel connections are designed for field bolt- 
ing. However, the engineer must attempt to design 
so that the resultant structure is reasonably clear ct 
cumbersome, unattractive connections which would 
detract from the clean sharp lines of the structural 
shapes used. 

Exposed connections that are reasonably distant 
from the general public can be treated with less 
attention than those which will be observed closely. 
However, all exposed connections should be detailed 
to some degree by the design engineer. Here, the 
engineer is called upon to utilize his experience and 
knowledge of structural steel detailing, and to co- 
ordinate his knowledge with the esthetic design to 
effect the desired end result. 


Along the sides of the buildings at Philips Highway 
Plaza, the aluminum canopy deck is supported on 
an exposed 12[20.7 which runs adjacent to and 
parallel with the building face. In turn, the 12[¥0.7 
is supported by a 3-in. by 6-in. tube section serving 
as a beam and framing between the building and a 
canopy column 12 feet away. The bottom portions 
of the channel were cut to permit the tube section 
to pass through. The channel was connected to the 
tube section with an inverted U-shaped plate hidden 
behind the channel and shop welded to the tube. 
Countersunk flathead bolts complete the connection 
between channel and plate. By the use of a struc- 
tural channel, the dual purpose of function and 
esthetics was served. Also, by combining field bolt- 
ing with countersunk flathead bolts and shop welding, 
connections can be devised which are esthetically 
acceptable and which are economically feasible. 


Welded Connections 


In attempting to give structures a truthful expres- 
sion of the strength inherent in steel, the engineer 
may encounter situations where the use of field 
bolting would impair beauty. It is on these occasions 
that the engineer must resort to both shop and 
field welding on all exposed connections. 

The free-standing crossover canopy proposed for 
the Eudowood Shopping Center, Baltimore, Maryland, 
is an example of an all-welded structure. Called the 
“Butterfly Canopy” because of its light, delicate ap- 
pearance, its purpose is to protect shoppers walking 
across the main mall at certain selected points and 
along the sides of the buildings. 

The design uses 3-in. by 4%-in. tube sections for 
the arms, with 3-in. by 3-in. tube sections forming 
the column stems of the repeating Y-shaped units. 
The individual Y units will be shop welded before 
shipment to the site, where they will be welded 
together tip to tip. All joints and connections of the 
tubular steel sections will be bevel cut, welded, and 
then ground smooth. Based on a 16-ft module, the 
canopies will vary in length up to a maximum of 
144 feet. The units are joined across the canopy 
by field welding slender 3-in. deep structural tees 
at the peak, valley, and mid-points of the arms. 
Corrugated translucent plastic panels, which are to 
be used for the deck, will be supported by the 
steel tube arms. 

The transverse tees, restricted to 3 inches for ar- 
chitectural reasons, cannot be relied upon to con- 
tribute much stability to the structure. However, by 
fixing the bases of the columns, stability will be 
attained without any additional bracing of the ex- 
posed structure. The column of each Y unit will 
be anchored to 18-in. by 18-in. square piers with 
2%-in. bolts. These bolts will be drawn up tight 
aiter aligning and field welding the arms of the Y 
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Acid or Alkali Neutralizer . » « Industrial waste 


waters must be neutralized before discharge to streams or 
into municipal sewage treatment systems. Unneutralized, such 
discharge destroys fish life, corrodes plant facilities and inter- 


feres with normal sewage treatment operation. 


The Cochrane ion-exchange column neutralizer, for treating 
industrial waste waters, outmodes present methods. Impound- 
ing for self-neutralization, passing waste water over limestone 
to reduce acidity, addition of neutralizing chemicals and other 
methods are now antiquated. The Cochrane method is accurate 
and inexpensive in operation. In fact, where alternate waste 
water is in chemical equivalence, no regeneration of the ion- 
exchange neutralizer is required. And you are always sure that 
the waste water discharged from your plant has a safe pH 
value. 

Safeguard the nation’s surface waters and protect your 
equipment with a Cochrane neutralizer. In water conditioning 
. .. the name is Cochrane. For further information on ion- 
exchange neutralizers write Cochrane Division, Crane Co., 
3112 N. 17th Street, Philadelphia 32, Penna. 


COCHRANE DIVISION 


Division of Crane Co. ¢ 17th Street & Allegheny Ave., Phila. 32, Pa. U.S.A. 





AT THE HEART OF HOME AND INDUSTRY 


CRANE 


PLUMBING @ HEATING © AIR CONDITIONING 
VALVES © PUMPS © WATER TREATMENT 
ELECTRONIC CONTROLS « PIPING ¢ FITTINGS 





units together at the peaks. The base of each col- 
umn then will be encased in a jacket of concrete, 
18-in. by 18-in. by 2-ft deep, placed on top of the 
pier. Vertical reinforcement extending up from the 
pier will tie the jacket and pier together. Both 
pier and jacket are set below the mall surface and 
will not be visible. 

Some degree of economy wili be realized in this 
type of canopy from the continuous structural beam 
effect gained by having the tubular arm connections 
completely welded. However, these canopies, al- 
though appearing relatively simple and light because 
of the use of tubular sections, are expected to cost 
more per ton than more conventional framed struc- 
ture. The additional cost of field welding, augmented 
by the increased erection labor and time required 
for perfect alignment of the structure, probably will 
offset the economy achieved by continuity. 


Use of Shop Fabricated Members 


Welded, tapered, high span girders completely cover 
the main mall at Philips Highway Plaza, Jackson- 
ville, Florida. The girders, 48-ft long and spaced on 
approximately 18-ft centers, were composed of steel 
plates completely welded in the shop. Each girder 
was shipped to the field in one piece. 

Tapering the girders from a depth of 22 inches 
at the center to 10 inches at each end achieves 
two purposes, Structural economy is realized by using 
a deeper section at the center where the greatest 
bending moment occurs. Esthetically, the striking ef- 
fect of light outstretching wings of steel is achieved. 
Also, drainage is provided by the taper. Rain water, 
running off the vari-colored plastic and corrugated 
aluminum panels onto the roofs of the buildings 
on either side, is carried away by gutters concealed 
from the view of passing shoppers behind the low 
parapets of the buildings. 

The tapered girders rest on 6 WF 15.5 column 
stubs, which in turn are supported by the building 
spandrel beams. A bolted connection with slotted 
holes was employed between the girders and column 
stubs to allow for expansion and contraction of the 
girders across the mall. Although shoulder bolts were 
required at these connections, even at a height of 
only 20 feet there is hardly any discernible evidence 
of the bolt heads. 

A pleasing trellis effect over the main mall is 
achieved with rectangular steel tube subpurlins which 
are placed between the tapered girders to support 
the corrugated roof panels. Rectangular and square 
steel tubes of varying sizes are now stock items, 
readily available from most steel suppliers. The con- 
nection of the tube subpurlins to the girders was 
designed to facilitate placement of the subpurlins 
by lifting them into place rather than by lowering 
them down to the connection. This eliminated cut- 


ting out the bottom of the tube at the connection, 
which would be visible from the main mall below. 

In almost all instances, bolts were used for the 
field connections in order to facilitate erection. Only 
in isolated cases was field welding resorted to in 
order to maintain a relatively clean uncluttered 
effect. One instance where field welding was em- 
ployed occurred at the end of the main mall, where 
the subpurlins were used as split cantilevers in order 
to support the overhanging roof deck beyond the 
last tapered girder. 


Combination Sign and Sun Screens 


At the parking area entrance to the stores in many 
shopping centers, a continuous sun screen is required. 
It also may serve as a support for signs advertising 
the individual store units. 

The frames for such sun screens must span be- 
tween canopy columns, and can be composed of 
structural channels shop welded together as they 
would be for a Vierendeel truss. At the Philips High- 
way Plaza a 9[15 was used for the top and bottom 
members of the truss frame, with 3[5.0 as verticals 
on approximately 4-ft centers. A fluted aluminum 
siding, 1%-in. thick, was used for the vertical panel 
of the sun screen. Each frame was quickly erected 
in the field by bolting to the 6 WF 15.5 canopy 
columns. A 4-in. by 3-in. angle, serving as the con- 
nection, was shop welded to the vertical 3[5.0 at 
the end of the frames and bolted to the canopy 
column, utilizing flathead countersunk bolts. 

To preserve the appearance of continuity, only a 
4-in. gap was left between the ends of the frames. 
Since the frames are 3-ft 6-in. deep, this made it 
virtually impossible for a workman to get his hand 
down between the flanges of the column in order 
to hold the nut during the tightening process. Shop 
welding the nuts to the inside surface of the column 
flanges eliminated this problem. 


Exposed Canopy Decks 


For consistency in the concept of exposed struc- 
tural framing, it is necessary for the canopy deck 
itself to be exposed. Fluted or corrugated steel, alu- 
minum, and plastic decking are extremely suitable 
for this purpose. It is necessary, however, to proper- 
ly maintain the alignment of the flutes or corrugations, 
so that the effect of continuity is not destroyed 
when the deck is viewed from below. 

Both aluminum and plastic decking can be con- 
nected to the exposed steel frame conveniently with 
metal studs. Steel decking usually is spot welded. 
Both types of connections are invisible in the com- 
pleted structure and can withstand uplift pressure 
resulting from wind force. By using roof decking of 
this type, the necessity for a ceiling is eliminated and 
costs are reduced. ae 
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APPENDAGE ...OR DELICATE SOUND CENTER? 


it will depend upon many factors and certainly one of them will be the sound or communications system you 
specify. These systems will help to make the difference between hundreds, thousands of ears just acting as 
noise traps or serving as delicate sound centers carefully sifting orderly sounds and voices. Here are some 
of the reasons why the best sound and communications systems bear tne name STROMBERG-CARLSON.* @ All 
of the components of your system will be custom-matched . . . designed right from the beginning to work to- 
gether to minimize engineering and installation time . . . to provide the finest total system results. @ Unsurpassed 
field and factory technical assistance will be readily available to you and your staff .. . anytime . . . any 
place. @ You rest confidently in your choice because a STROMBERG-CARLSON system is a system backed by more 
than 65 years of unsurpassed competence in sound engineering. @ Want more details, data sheets or do you 
have specific questions? Write to Commercial Products Div., Box C, 1412 North Goodman St., Rochester 1, N. Y. 


GENERAL DYNAMICS | ELECTRONICS 


in modern business communications... THERE IS NOTHING FINER THAN A STROMBERG-CARLSON® 
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PROCESS PIPING STANDARDS HAVE CHANGED 


IT WILL PAY YOU TO BE UP-TO-DAT2 


If you’re familiar with the latest issue of the Code for 
Pressure Piping ASA B31.3, you know process piping 
standards have changed. Pressure-Temperature oper- 
ating conditions should be re-evaluated. Now your 
specifications can take advantage of economical light 
wall pipe and improved Speedline fittings design to 
meet the most critical process line requirements! 


Once you “up-date” your specifications via this new 
code, important cost savings follow down the line. 
Savings in materials cost are definite—Schedules 5 and 
10 stainless pipe simply costs less. Speedline fittings 
design accounts for significant additional savings in the 
total installed cost. 


The Speedline “extra length’’ feature makes it easier 
to butt-weld joints . . . assures faster, truer alignment 
every time because connections are always made 
“straight to straight’’. All types of flanged connec- 
tions, too, can be made more readily . . . without foul- 
ing problems—even welding can be eliminated with 
Speedline Insert Flanges—just roll them on. 


Speedline’s design advantages give complete freedom 
of choice—you can butt-weld, flange, socket weld or 
use unions . . . and one fitting can be used all ways 
when Speedline is specified. 





Real economy in process piping is a matter of speci- 
fications—and Speedline fittings. Make the most of 
both. Study ASA B31.3-1959 for up-to-date data on 
light wall lines for your application. Get detailed data 
on bonus savings possible only with Speedline corro- 
sion-resistant fittings. The Speedline Distributor near 
you is listed on Page 1494 of Chemical Engineering 
Catalog. Call him today. 


| Speecdlene / CORROSION-RESISTANT FITTINGS 
® 





STAINLESS STEEL * ALUMINUM ¢ SPECIAL ALLOYS 
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A PRODUCT OF HORACE T. POTTS COMPANY: 522 E. ERIE AVENUE, PHILADELPHIA 34, PA. 
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HAROLD FRANZBLAU 
Visco, Franzblau Associates 


IN ONE OF NEW YORK'’S luxury apartment houses, 
shooting up out of the ground like a 
Cg exchusive peimanent outer space launching site, 


dwells a building custodian—some- 
times known as the superintendent. If you are a pros- 
pective tenant, you seek him out for a preliminary 
run through on model apartments — complete with 
brochures and “inside advice.” You leave with a pleas- 
ant and totally satisfied feeling that here is the very 
man to supervise your maintenance and janitorial 
problems — and in your hand is his business card. 
It has his name, number, and title: Engineer. 

Has a man the right to call himself attorney-at-law 
because he knows the legal procedure for purchasing 
and selling real estate? Has a man the right to call 
himself doctor, because he can diagnose measles, post- 
nasal drip, appendicitis, and phlegmasia? 

The strong, tooth bearing laws that protect the doc- 
tor and the lawyer from promiscuous simulation hold 
these professions inviolate, but the professional engi- 
neer must share his crowded pedestal with Casey 
Jones, the crane operator, the refrigerator attendant, 
the boiler stoker, the discharged soldier from the U. S 
Army Corps of Engineers, and a wide variety of 
commercial allies. In practically every state, there is 
a less than zealous attempt to enforce the law pro- 
hibiting the use of “engineer” for commercial activity. 

Because the professional engineer has not developed 
a strong lobby in Washington and his state capitol, he 





has done little to eliminate the moss and blight on 
his professional tree. He continues to toil in the serf- 
dom of second class professionalism. 

All states by law require the consulting engineer 
in the construction field to carry a license, but this 
group is only one of many in the field of engineering 
— and not the largest. At this time the only kinship be- 
tween the two groups is that they all boast the same 
title. The machine designer, the electronic engineer, 
and the aeronautical engineer do not need a license 
to practice. On the contrary, all architects must have 
a license to practice. There are few exceptions, and 
this helps to establish the field of architecture as a 
profession. Thus * ‘engineer” may be a misnomer: like 
“associates,” it covers an area ‘of unknown territory. 

The consulting engineer offers the client a broad 
scope of technical and administrative services. In 
effect, the client is dealing with a professional man 
to solve his technical problems and a businessman to 
advise him on his economic problems — both in the 
same person. Unfortunately, consulting engineers have 
barely scratched the surface of these combined serv- 
ices. At a recent luncheon, four prominent architects 
tried to name an engineer who could qualify as a top 
flight engineer and also as an astute businessman. 
Only one name was agreed on by the group, and he 
is the engineer partner in an architectural firm. 

Among laymen, the situation is even worse. A real 
estate man bought a plot of land and engaged an 
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LOOK! a 200-amp breaker no bigger than this 


Heinemann’s SE-33 circuit breaker 
(shown actual size) needs only half 
the panelboard space of comparably- 
rated breakers. In an enclosure (in- 
door and outdoor types available), 
it’s considerably smaller than a 
fused switch or pullout of equal 
rating. A two-pole breaker, the 
SE-33 is magnetically actuated— 
never has to be de-rated for high 
ambient temperatures. It accepts 


copper or aluminum conductors in 
sizes from #6 to #250, CM, CU/AL, 
has pressure-type solderless connec- 
tors. Available in standard ratings 
of 125, 150, 175 and 200 amps, 
120/240V AC. 

Priced advan- 

tageously. Bul- 

letin 1003 will 

give you detailed 

information. 


HEINEMANN ELECTRIC COMPANY@ 127 BRUNSWICK PIKE, TRENTON 2, N. J. 


104 


2435 





architect to design and build an 
office building for him. When the 
announcement appeared in the 
press, he was approached by an 
engineer who offered his services. 
The real estate man queried, “Why 
do I need an engineer?” He was 
completely uninformed, for he had 
no idea that architects have to en- 
gage engineers to design the heat- 
ing and ventilating, plumbing, and 
electrical systems. He thought en- 
gineers designed only bridges, tun- 
nels, and dams. 

An acquaintance of mine told me 
that he had engaged a termite en- 
gineer to service his newly pur- 
chased house. This “engineer” 
knew that the title exterminator 
displeased his wife, and he did not 
feel that it did justice to his busi- 
ness. Driving a woman lecturer 
back to New York one evening, I 
was caught in a series of detours at 
the approaches to the George 
Washington Bridge. My passenger 
expressed a deep sense of appre- 
ciation for progress, but she wailed, 
“It is a shame the way those archi- 
tects mess up the roads.” 

Despite this inaccuracy, the 
woman’s impression of professional 
accomplishment cannot be con- 
sidered ignorance. To millions of 
people the word “architect” means 
one thing — a person who has 
something to do with buildings and 
construction. The architect's posi- 
tion is fairly wel! defined. On com- 
mercial and municipal building 
projects, the architect usually is 
the prime consultant. He is the man 
introduced to the owners, board of 
trustees, and building committee. 
Yet in today’s complex array of 
highly technical structures, espe- 
cially in the industrial fields, the 
work of the engineer exceeds in 
scope. intricacy, and responsibility 
the services of the architect. Be- 
tween architect and engineer there 
must be an equitable recognition 
of each other's responsibility. The 
engineer must not be a second rate 
citizen in his own workshop. 

To achieve recognition, the con- 
sulting engineer must work hard 
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Williams and Company, Inc., Consulting Architects/Schauder and Martin 


New way to save big when you build big 


NEW BUTLER MRF BUILDINGS 





The age of industrial monuments is ended. Buildings 
today are engineered to capital conservation and inevi- 
table obsolescence. With these considerations in mind, 
we invite you to investigate the new Butler MRF — the 
building system that supports management aims. 
Precision factory-fabricated to give you quality con- 
trol in every detail. Spacious interiors with a minimum 
of strategically placed columns. Modules of 40’, 50’, 60’ 
or 80 feet. Bay lengths of 20’, 24’, 30’ or 40 feet. Roof 
spans up to 240 feet without internal gutters. A metal 
roof deck so g-od we can guarantee the roof for 20 


years, without any maintenance obligation on your 
part. Three beautiful, factory-colored wall systems of 
outstanding quality — two of them, factory-insulated. 

MRF goes up at astonishing speed. Expansion is easy 
and economical. Even the wall systems can be inter- 
changed. In an MRF you can afford to change your 
mind. Quality for quality, this is economical construc- 
tion, with the advantages of custom planning. 

Phone your Butler Builder for the full story. He’s listed 
in the Yellow Pages under “Buildings,” or “Steel Build- 
ings.” Ask him about financing, too. Or write direct. 


BUTLER MANUFACTURING COMPANY 


7512 EAST 13TH STREET, KANSAS CITY 26, MISSOURI 


Manufacturers of Metal Buildings * Plastic Panels * Equipment for Farming, Transportation, Bulk Storage, Outdoor Advertising * Contract Manufacturing 


Sales offices in Los Angeles and Richmond, Calif. * Houston, Tex. * Birmingham, Ala. * Kansas City, Mo. * Minneapolis, Minn. * Chicago, Ill. 
Detroit, Mich. * Cleveland, Ohio * New York City and Syracuse, N. Y. * Washington, D.C. * Burlington, Ontario, Canada 


Interior Vitro-Tech Corp. 





Interior Williams and Company, Inc. 





MCALEAR'S CONTINUOUS BLOWDOWN SYSTEM IS 


accurate 


¢ McAlear’s new Continuous Blowdown System gives you 
accuracy to within 1% of desired fiow! 


It also gives you dependability... rugged construction... 
long-lasting economy... automatic operation... 
and positive protection. 


The system consists of three integrated parts: a control valve, an 
orifice block and a strainer. Units can be assembled in the field, or 
complete fabricated assemblies, ready for installation, are available 
on special order. Components are available in carbon steel — highly 
suitable for most applications — and chrome moly steel — for 
service under very high pressure-temperature requirements. Con- 
necting pipe sizes: 34” thru 1” (standard); to 2” on special order. 


PROTECTION ACCURACY 


Angle Straine 


CONTROL 


x 


For more information, contact your local McAlear agent, or 


MCALEAR MANUFACTURING COMPANY ¢ 1901 SOUTH WESTERN AVENUE, CHICAGO, ILLINOIS 
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and diligently to develop good 
public relations. One proven pub- 
lic relations technique is that of 
visual dramatization. When Sidney 
Kingsley’s Pulitzer Prize play “Men 
in White” opened on Broadway, 
audiences were thrilled by the in- 
side story of what goes on in a 
hospital. Medical schools noted a 
rise in student applications, and 
subsequent programs such as the 
television show “Medic” created a 
tremendous sympathy for the doc- 
tor and his work. Films based on 
the life of Florence Nightingale 
evoked the same enthusiasm for 
nursing, and when Bing Crosby 
portrayed a priest in the film “Go- 
ing My Way,” the impact on church 
attendance was phenomenal. 

These dramatizations were sim- 
ply the stories of men and women 
practicing their professions. But 
how about the engineer? Has the 
engineer ever played the leading 
role in a drama — Hollywood or 
Broadway style? The popular 
Hollywood conception of an engi- 
neer is a rugged young construc- 
tion boss who is hurriedly sum- 
moned from a lunch counter — 
where he is engaged in witty dia- 
logue with a cute waitress — to 
rescue his men who just got trapped 
in a cave-in at the dam site. 

There is a popular belief that 
the engineer and his work are unin- 
teresting. Certainly this is not true. 
The engineer is a basic contribu- 
tor to technological progress for 
the advancement of civilization — 
a public benefactor. He represents 
a high degree of intellect in his 
own community and devotes his 
spare time, knowledge, and ener- 
gies to many community projects 
— civic, religious, and social. Yet 
in large cities, he rarely is known 
to his own community as an engi- 
neer; more often than not, he is 
without professional identity. 

Engineering can and should be 
living room conversation. A loqua- 
cious lawyer will dramatize his 
courtroom fencing, a certified ac- 
countant delights in telling stories 
of his brush with the Internal Rev- 
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Here are five important questions... and their answers... 
on an important new Simplex development in 
electric power distribution and transmission 


HIGH VOLTAGE 
POLYETHYLENE 


INSULATED POWER CABLES 


What are some of the advantages of Sitnplex polyethylene- 
insulated high voltage cables? 

Low dielectric constant (nearly 1/2 that of paper cables) ... 
Low power factor (nearly 1/10 that of paper cables) . . . Low 
dielectric loss (nearly 1/20 that of paper cables) . . . Very high 
insulation resistance (at least 10 times that of paper cables) 

. .. High dielectric strength . . . (equal to paper cables). 


. What are some of the outstanding physical properties of 
Simplex polyethylene? 
Light weight (62% of paper cables) . . . High tensile strength 
(1800-2000 p.s.i.) .. . High elongation (400% minimum). 


. Where can Simplex polyethylene cables be used? 
In many places where rubber or paper cable is used. Typical 
installations are direct burial, duct or conduit, 
aerial and submarine. 


What is the highest voltage at which Simplex polyethylene 

cables are rated? 

Simplex now has polyethylene cable rated as high as 46KV A-C, 
Development work now in progress is expected to extend 
Simplex polyethylene’s voltage range to 69K V or higher. 


. Has Simplex high voltage polyethylene cable been thoroughly 
field tested? 


Yes, as the leading producer of polyethylene cables, Simplex 
has in service more than 330 mile-years of polyethylene- 
insulated cable in the 5K V to 46KV range. 


Send for complete information. 


Sirmplex 


WIRE & CABLE CO. 


EXECUTIVE OFFICES: Cambridge, Mass. 
Plants at Cambridge, Mass., Portsmouth, N. H., Westbury, L. /., Monrovia, Calif. 





Take the legwork out of 
liquid measurement 


Here’s practical liquid measuring —the modern 
way ...without roaming all over the lot! 
Liquidometer Gauges let you inventory distantly 
stored liquids at a glance. 


Completeiy automatic Liquidometer Gauges 
can be located as far as 250 feet from tanks. 
Think what this centralized system can mean 
in man-hours saved—let alone the additional 
safety of personnel who no longer have to trudge 
to, or tamper with, hard-to-get-at tanks. 


Simple to install, and requiring no maintenance, 
Liquidometer Gauges measure virtually all 
liquids conveniently, continuously, and cor- 
rectly. There’s a type available for practically 
every liquid measuring application. 


For complete details, write 


THE LIQUIDOMETER corp 


Dept. C , LONG ISLAND CITY 1, NEW YORK 





enue agents, and practically every 
other profession can be, and is, 
eased into casual conversation — 
except engineering! And mainly 
because the engineer thinks and 
talks in terms of Smolley, Marks, 
differential equations, and _ stress 
and strain. We must learn to re- 
duce our technical traffic of shop 
language to free flowing, clearly 
worded nuggets of conversational 
information. 

Engineers have thousands of un- 
tapped story ideas which, when 
treated by experienced dramatists, 
could bring the engineering pro- 
fession into the limelight. A series 
of weekly television shows spon- 
sored by large corporations or foun- 
dations is one of the simplest and 
best approaches, and it could be 
sold if engineers would temporarily 
lay aside their intraprofessional 
bickering. 

There have been many biograph- 
ical motion pictures of men and 
women whose names, as a result, 
became known to every man, 
women, and school child. The ca- 
reers of Edison, Pasteur, Ehrlich, 
Bell, and Zola portrayed on film 
created a tremendous interest in 
their work. There is no reason why 
the careers of famous engineers 
could not do the same. 

One large firm always uses an 
engineer — rehearsed, »xamera shy, 
and dull — to describe its new con- 
sumer products on television. We 
see and hear this engineer as he 
tells us that our children will be 
able to drive a car at 200 mph 
without looking at the road. This 
is interesting enough, but perhaps 
the kids of today would rather 
know more about the men respon- 
sible for the conception and engi- 
neering of this remarkable hot rod 
of the future, not in stilted docu- 
mentary sequence, but with hon- 
est down-to-earth story dialogue. 
If this idea were thoroughly de- 
veloped, we might even arrive at 
the point where the American 
housewife would quit displaying 
gratitude to Mr. Frigidaire for his 
wonderful invention. am 
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Modern 460’ x 200’ plant of the C & M Envelope Co. 
¥ re FLO Architects: Nathan Siegler & Son, Newark ; 
s Builder: Lawrence Construction Co., Springfield, New Jersey 


C & M Envelope Co. required a better than average heating 
system for their new Jersey City, N. J. plant. Even tempera- 
tures throughout and dust-free conditions were particularly 
important. The job was complicated by the fact that differ- 
ent temperatures were required for different areas: 70° in 
the working areas and 55 or 60° in the storage areas. Equip- 
ment and operating cost were also important considerations. 


PANELBLOC Gas-Fired Infra-Red Heating was specified as 

the ideal solution to the problem. Each of the PANEL- 

BLOCS installed is equipped with its own thermostat, re- 

sulting in 57 separate, individually controlled temperature 

zones. Extremely even heating results. There are no fans or 

blowers, so the dust problem is eliminated. With no electrical 

connections, initial cost is cut and a power failure has no 

Model 125 Panelblec ds in- affect on the heating. With no moving parts, there is nothing 

stalled at C & M Envelope Co. to wear out. Overhead PANELBLOC takes up no valuable 

floor space. On mild, humid days, paper “curling” has been 

eliminated by turning on a-heater or two in the area. The 

57 PANELBLOCS bathe the 92,000 square feet of the new 
C & M plant in healthful sunlike warmth. 


Infra-Red Panelbloc HEATS LIKE THE SUN 


Panelbloc Heaters use natural, manu- 
factured, mixed or LP gas as fuel 





Write today for your copy of Bulletin PE2-51 “Application of 
Panelbloc Infra-Red Heating.” A complete, easy-to-read “How to 
do it” booklet to help you plan Infra-Red heating for any kind 
of structure, in any climate. 











PANELBLOC DIVISION 


THE BETTCHER MANUFACTURING CORP. 
3106 West 61 Street DEPT. C Cleveland, Ohio 





U. S. STEEL CORPORATION'S Maple Creek Preparation 
Plant, New Eagle Boro, Pa., an A & G design, features the most 
modern concepts in coal prepcration plant design with 800 tph 


HANNA COAL CO. preparatior plant, Cadiz, Ohio, was larg- 
est domestic washery at time of construction. Allen & Garcia Co., 
designed, engineered and constructed entire plant with 1,500 


raw coal capacity and 8,000 ton raw coal blending bin. Barber- 
Greene conveyor compcenents supplied include idlers for the three 
48” wide belt conveyors. 


tph raw coal capacity. A total of 1,379 Barber-Greene idlers 
were specified for the conveyor systems that move coal through 
this large preparation plant. 
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ALLEN & GARCIA COMPANY 
30-YEAR CUSTOMER FOR 
BARBER-GREENE CONVEYORS 


Allen & Garcia Company, consulting and con- 
structing engineers, Chicago, has selected Barber- 
Greene belt conveyors and conveyor components 
on these and many other preparation and proces- 
sing plants this firm has designed and erected in 
the past 30 years. 

Use of Barber-Greene as a conveyor source for 
three decades by the 51-year-old Chicago firm is 
a result of client satisfaction with the products 
and of close cooperation between engineers of the 
two companies. 

Actually, your firm can get far more than con- 
veyor components with a world-wide reputation 
when you specify Barber-Greene. You can get the 
benefit of vast experience in designing and build- 
ing conveyors systems for all industries with 
nearly every bulk material plus: 

e A complete line of conveying a from 
the praia 7 to the most complex heavy-duty, 


high-capacity systems. 
e Ability to determine the best solution to a ma- 
terials handling problem, lay out, the system, de- 








sign and fabricate the required equ:..»ment, or to 

manufacture according to your desiga and speci- 

fications. 

e Cost analyses for use in evaluating various sys- 

tems and plant layouts and estimates or firm quo- 

tations on proposed equipment. 

e Complete erection drawings, experienced super- 

vision, or full responsibility for erection and start- 

up, whichever best suits you and your client’s 
ulrements. 

e Service and repair parts immediately available 

through world-wide distributor network. 

e A very special interest in and follow-through 

on your order to assure accurate fabrication and 

on-time shipment. 

Count on Barber-Greene products and person- 
nel to help you make the most favorable first and 
lasting impression on your clients. Your letter or 
telephone call puts Barber-Greene’s 45 years of 
experience in the design and manufacture of ma- 
— handling systems to work for you and your 
clients. 


Representatives in acipoal Cities of the Werid 


Pri 
Iain Products and personnel offering the ultimate in service | 2 re | r » e r= G re e Rr e @ 


CONVEYOR EQUIPMENT 
MANUFACTURERS ASSOCIATION 








CONVEYORS LOADERS 


DIAMOND CRYSTAL SALT CO. plant expansion at Jefferson 
island, La., A & G design, includes Barber-Greene idlers, termi- 
nal hardware and hinged stacker that stockpiled salt in mine. 


DITCHERS * 


Main Office and Plant AURORA, ILLINOIS, U.S.A. 


Other Plants: DeKalb, Milwaukee, Detroit, Canada, England, Brazil, Australia 


ASPHALT PAVING EQUIPMENT 


AMERICAN GILSONITE CO. processing plant, Grand Junc- 
tion, Colo. was designed by Allen & Garcia Co. with three 
Barber-Greene Belt conveyors, a radial stacker and a flight 
feeder as material handlers. 





NOT NEW 
JUST 
PROVEN 


MAHON 
CURTAIN 


THE PROJECT 


William F. Wyman Station of 
the Central Maine Power Co. 
at Yarmouth, Me. A five-year 
old project that retains its 
bright-as-tomorrow good 
looks. Engineers: Jackson & 
Moreland, Inc. Gen’! Contrac- 
tor: Sanders Const. Corp. 


THE SECTION 


Mahon's field-constructed 
(3-6-3) fluted pattern in 

green baked-enamel 16-gage 
galvanized steel with Fiberglas 
insulation (shown in foreground 
of three-section photograph). 
Erection by Mahon, 


MAHON BUILDING PRODUCTS 


Aluminum or Steel Curtain Wall « Rolling 
Stee! Doors (Standard or Underwriters’ 
labeled) « Fire Walls (Underwriters’ 
rated) « M-Floors (Steel Cellular Sub- 
Floors) « Long Span M-Deck (Cellular or 
Open Beam) « Steel Roof Deck « Acous- 
tical and Troffer Forms « Acoustical 
Meta! Wallis, Partitions, and Roof Deck 


CONSTRUCTION SERVICES 
Structural Steel—Fabrication and Erec- 
tion « Steel Fabrication—Weldments 
« Geodesic Domes—Fabrication and 
Erection 
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Mahon Insulated-Metal Walls form a highly efficient wall 
system that is a far cry from flimsy ‘low cost wall wraps’. 
When structural function, clean good looks, ease of erection 
and minimum maintenance are wall consideration, investigate 
Mahon. Available in various metals, diverse sections, dif- 
ferent finishes, and a rainbow of colors to offer unlirnited 
architectural-design freedom. What's more, Mahon Insulated- 
Metal Walls are quality-made, corrosion and fire-resistant, 
invisibly joined, easily sealed and are kept clean by rain 
showers. They mean true economy and lasting advantages. 
Write for informative Wall Catalog W-61, see Sweet's Files, or 
contact your local Mahon Building Products representative, 


THE R. C. MAHON COMPANY DETRO/T 34, MICHIGAN 


MANUFACTURING PLANTS— a | SPEEDING AMERICAN CONSTRUCTION 
Detroit, Michigan and Torrance, California | WITH METAL BUILDING PRODUCTS 
SALES-ENGINEERING OFFICES— i. ; 
Detroit, New York, Chicago, Cleveland, | FABRICATED EQUIPMENT AND 

San Francisce and Torrance, Calif., | ERECTION SERVICES. 

Seattle, Wash. a7 E. Orange, N. J. 

REPRESENTATIVES IN 

ALL PRINCIPAL CITIES. 


MAHON 
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CEC’s 
Fall Meeting 
At Miami Beach 


Florida’s 


Russell 


FACE President, 


Raine, 


greets California's Harold King, CEC Presi- 
dent, with a cross-continent handshake. Ob- 
servers from the presidents’ kitchen cabi- 
nets are Wynelle Raine and Anne King. 


THE CAMEL is reported to be the 
ugliest of all beasts, and the only 
one created by a committee. Since 
every committee splits into at least 
two factions, it is not at all surpris- 
ing to find some camels with one 
hump and others with two. If there 
is any truth to these bits of apocry- 
pha, the Consulting Engineers 
Council, with its numerous commit- 
tees, should be able to field the big- 
gest caravan that ever trod the 
sands of the Sahara. However, 
based on evidence presented at the 


Council's fifth semiannual board of 
directors meeting last month in 
Miami Beach, there is good reason 
to believe that some committees 
can be both creative and effective. 


Insurance and the Law 


One of the finest pieces of commit- 
tee work was done by the group 
handling the subject of professional 
insurance, under the chairmanship 
of Lester L. Bosch. The formal re- 
port of this committee was probably 
the most complete of all that were 


Jerry Wyble and Gib Wilson, CEC members from the District of Columbia, 
discuss the proposed CEC building with Larry Spiller and Harold King. 


presented. Unfortunately, ap- 
pended to this report was a camel- 
ish hump in the form of a rather 
highly promotional piece of sales 
literature liberally sprinkled with 
the CEC stamp of approval. A mo- 
tion to limit the circulation of this 
brochure was passed and then later 
quashed on the basis of the fact 
that NSPE and AIA publish simi- 
lar material. The casual inference 
from this action is that three camels 
are prettier than two. 

As an offshoot of the professional 
insurance committee’s activities, 
CEC received a proposal that it re- 
tain top-notch legal talent for the 
handling of member firms’ court 
cases arising out of professional lia- 
bility claims. This is an extremely 
fortuitous suggestion, and it matches 
perfectly with the efforts of George 
Heft, who has recently accepted 
chairmanship of the legal commit- 
tee. The function of this committee 
is to investigate legal problems 
which are national in scope and 
therefore of interest to all member 
firms in Consulting Engineers 
Council. In terms of CEC’; annual 
budget, the cost .of such activity is 
fantastic. However, the fact that a 
plan has been advanced for CEC 





PREVENT BUILDING BLACKOUT 


Exide Emergency Lighting Systems go 
on automatically when power fails 


Your own power source. 
High-capacity Exide batteries 
handle lighting loads for entire 
buildings. Last as long as 25-30 
years. Automatic chargers keep 
them full charged, always ready. 
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An Exide Emergency Lighting System belongs 
in the plans of every modern building. It’s low 
cost protection against panic, damage, theft 
and injury. Can save thousands of dollars in 
only a few minutes of use. When regular elec- 
tricity fails, Exide power takes over and keeps 
lights on—instantly and automatically. Exide 
provides systems to suit any size building— 
store, office, hospital, etc. Recommends either 
lead-acid or nickel-alkaline batteries, depend- 
ing On your requirements. For details, write 
Exide Industrial Marketing Division, The 
Electric Storage Battery Company, Phila- 
delphia 20, Pa. 


Exide 


INDUSTRIAL MARKETING DIVISION 
The Electric Storage Battery Company 





to retain legal counsel is an effort 
in the right direction, and Heft’s 
committee probably will get a few 
thousand dollars to work with in 
the coming year. It is hoped that 
the ante can be raised to about 
$10,000 the following year, and 
there is general recognition that 
even this is ouly a beginning. 


Indexing 


Perhaps because it did not ask for 
any money, Robert W. LaTour’s 
engineers catalog indexing sys- 
tem committee did not seem to get 
the attention it deserved. Nothing 
could advance the engineering pro- 
fession in general, and private 
practice in particular, faster than 
the elimination of the ubiquitous 
and frequently inappropriate AIA 
File Number on manufacturers’ 
product literature. This little public 
relations gambit on the part of the 
architects has served them well, 
and will continue to keep the engi- 
neer in No. 2 position until he can 
come up with something better — 
or equal. An engineer’s file number 
on appropriate literature should be 
an important CEC goal. 


Foreign Aid Developments 


One of the highlights of the Miami 
Beach meeting was the appearance 
of Robert L. Moorman, Chief engi- 
neer, Development Loan Fund. 
Speaking about the Kennedy Ad- 
ministration’s new Agency for In- 
ternational Development, Moorman 
pointed out that the United States 
foreign aid program has been re- 
organized five times since the origi- 
nal Marshall Plan. In Moorman’s 
opinion, AID offers the last chance 
for the United States to establish 
a successful foreign aid program. 
He called on consulting engineers 
to display enough statesmanship to 
sacrifice some of their top men for 
the important engineering manage- 
ment positions which will soon be 
open in AID. 

Moorman pointed out that suc- 
cessful foreign aid programs are 
highly dependent upon the techni- 


cal and ethical competence of engi- 
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WEINMAN PUMPS 


; - The First National Bank Building, with 
give Florida Bank Building its blank north and south walls, provides 
downtown Orlando, Florida, with a strik- 
ing new landmark. Bank facilities occupy 
the first four stories of the 160,000 square 
foot structure. The other eight floors pro- 
vide modern, spacious quarters for many 
of Orlando’s business and professional 
people. 

And... in Florida . . . air conditioning 
is important. That’s why the First Na- 
tional Bank of Orlando depends on a 2- 
unit, 550-ton Carrier Hydronic System to 
give the bank perfect year ’round climate 
ins <a i = no matter what the weather is outside. 
ee ee ‘ a And, that’s why each Carrier unit relies 
in every office sath on a Weinman Pump for instant and effi- 
Te Cee Bel cient circulation of chilled (45°F.) or hot 
xe ' water throughout the system. A Weinman 
Pump also delivers chilled water to the 
primary air fan for precision control of hu- 
midity at 55°F. Still another Weinman 
Pump (with standby) circulates water 
continuously through the system’s chill 

water loop. 

And, other offices in the First National Building 
get the same ideal climate from one of 389 Carrier 
modular, under-window units that permit individual 
offices to “dial’’ the weather they want without effect- 
ing any other office. Two Weinman Pumps deliver 
hot or chilled water instantly to each of these units 
upon demand. 

In addition, two Weinman Duplex Condensate Re- 
turn Units provide the First National Bank Building 
with fast, efficient steam condensate return and a 
Weinman Non-Clog Type Pump removes sanitary 
waste and basement seepage. 


One of the South’s most modern banking fa- 
cilities, The First National Bank of Orlando, 
features functional design in brick, glass and Note the neat installations 
marble with dramatic horizontal and vertical of some of the 12 Weinman 
lines. Architect: Kemp, Bunch and Jackson, — — for circulat- 
Jacksonville, Fla.; Consulting Engineer: ing through the 12 story 
VanWagenen, Taylor and VanWagenen, building's air conditioning 
Jacksonville; General Contractor: Sipple, system. 
Thompson and Street, Orlando, Fla., and 
Mechanical Contractor: Wrenn Brothers, 


Rock Hill, South Carolina. 


je ei 9 ar sa , —_— : : 

re) e First Nationa O - 

lando have found Weinman Pumps “WE! Py MAN 
exceed requirements for efficient, 

economical, low-maintenance pump- ; PU NM | CO. 
ing. To solve your pumping problem, ce se COLUMBUS 15, OHIO 
call your Weinman Centrifugal Spe- 
cialist today . . . he’s in the Yellow TRI UGAL SPECIALISTS 


Pages. Or, if you prefer, write us 
direct. 
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neers in private practice. Thus, it is 
incumbent on the profession to pro- 
vide adequate engineering manage- 
ment to insure that the foreign aid 
programs are carefully conceived 
and adequately executed. Recent 
rumblings from within ICA are 
warning enough that all is not go- 
ing well on our foreign aid pro- 
gram in those areas involving the 
construction industry. 

While the new head of AID was 
just appointed on September 30, no 


time can be lost in getting the pro- 
gram under way. As its contribu- 
tion to the new program, Moorman 
suggested that CEC should be pre- 
pared to establish a list of general 
qualifications which would help ad- 
ministrators of AID in their evalua- 
tion of consulting engineering firms 
seeking overseas work. For ex- 
ample, one of the biggest problems 
with consulting engineer firms seek- 
ing overseas work is their tendency 
to take on jobs with a dollar value 








: ouiae ‘ pele Rats sit Magis 
CUSHIONED 
“TL FLOWTROL VALVE 
It’s easier to operate a G-A Flowtrol Valve than it is to drive 
a cat with power steering! The reason? Line pressure furnishes 
the power to open or close the valves. No manual effort, no 
handwheels, no motors, no levers are needed—regardless of size 


of valve or pressure. Just a “flick of the wrist”’ or press of a 
button will fully open or tightly close the valve. 


Get all the facts in Bulletins W-8A and G-4. 


OLDEN 


PUL Social ( 


1280 RIDGE AVENUE, PITTSBURGH 33, PA. 


c_& 


Designers and Manufacturers of VALVES FOR AUTOMATION 





far beyond their capabilities. In 
spite of its technical competence 
on small projects, a small firm is 
almost certain to get into trouble 
when it overreaches itself. 


Principles and Performance 


One of CEC’s finest efforts was the 
development of a Manual of Prin- 
ciples and Performance by Thomas 
R. Miles’ committee, back in 1960. 
In fact, had some of the members 
of the board of directors at Miami 
Beach read it carefully before com- 
ing to the semiannual meeting, they 
would have saved a considerable 
amount of useless debate. 

One of the important additions 
to this volume is a section on me- 
chanical-electrical special condi- 
tions. Copies of this important doc- 
ument were presented at the meet- 
ing and are now available for gen- 
eral use. It is expected that they 
will receive the same wide accept- 
ance by both consulting engineers 
and contractors that was received 
by the documents currently in use. 


Deliberation and Discussion 


One of the interesting variations at 
this year’s semiannual meeting was 
the assignment of three full work- 
ing days for board deliberation. 
After two solid days of committee 
reports and discussion, the program 
was broken up by the introduction 
of a morning seminar program. The 
moderators included Bengt Friberg, 
Harry Czyzewski, James DeSerio, 
and Frank Kulas. Topics ranged 
from professional associations to 
joint ventures, and although the 
moderators and their panels did an 
excellent job of meeting the estab- 
lished time schedules, it was simply 
a case of too much material and too 
little time. Next year’s program 
committee might consider the ad- 
visability of maintaining the three- 
day meeting schedule, with a single 
panel scheduled for some critical 
point on each of the three days. 
Certainly, a good panel discussion 
combined with some spirited com- 
ments and questions from the floor 
can do much to break up what is 
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The Oklahoma Test Road north of Oklahoma City will eventually 


| CONCRETE SECTION 


Mie GE NRT RITE Hi ERI Bh o8 A NS 


side 


concr ete wins on Oklahoma Test Road 


with maintenance cost 65°/o lower than asphalt! 


5-year traffic test, ordered by the Oklahoma legislature, con- 
firms again the findings of state highway departments and 
other official tests. Connecting two-mile sections of concrete 
and of asphalt, both the best of their type, were built in 1955 
on Oklahoma’s US 77. For five years beginning Jan. 1, 1956, 
exact records were kept of all pavement maintenance costs. 
Total for concrete: $557.82. For asphalt: $1,591.87. And not 
only did the asphalt cost nearly 3 times as much to maintain 
during the five years—it is already getting its first resurfacing 
at an additional cost of $43,753. 

Substantial maintenance economy is one reason why con- 
crete is the choice of so many states today. Engineers are de- 
signing concrete pavements to last 50 years and more. It’s the 
one pavement that can be designed mathematically to meet 
specific wheel load requirements. It’s the only pavement with 
beam strength and stability. 

The Oklahoma Test Road proves again the long-term value 
of concrete pavements. The first cost isn’t just a down pay- 
ment. Concrete provides true economy for Interstate high- 
ways as well as for other heavy-duty roads. 


PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of concrete 
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Complete resurfacing after only 
five years adds another *43,753 
to asphait’s upkeep! 


Despite continued surface maintenance for 
five years, the asphalt pavement on the 
Oklahoma Test Road has deteriorated to 
the point where complete resurfacing is 
required. The asphalt sections are being 
overlaid with 1% inches of surfacing to seal 
out moisture and provide a new wearing 
course. When comparison is made, as 
shown here, on the basis of tota/ upkeep 
cost, concrete’s advantage is dramatic. 


CONCRETE 


5-year surface maintenance 


total surface upkeep 


ASPHALT 
5-year surface maintenance 
complete resurfacing 
total surface upkeep........... oobse 








be part of Interstate route 35 





In executive session at the Golden 
Gate are Harold King, George Toman, 
Ced Acheson, San Fosholt, Hueston 
Smith, and George Foulsen. Officers 
met prior to start of board meeting. 
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THE HAWS 
child and adult levels, combines an off-the-floor cooler 
with low level fountain attachment, serving all ages. 
Stainless steel tops on Cool Mist Gray baked enamel 
steel cabinets. Various capacities available. 


WALL MOUNTED 
1 DUAL HEIGHT 
\ WATER COOLER 


HI-LO, with convenient bubblers at both 


Write for detailed specifications and copy of Haws Catalog. 


me oe 2 ae On oe) SE - 


Since 1909 


Export Dept.: 


Manufactured by 

HAWS DRINKING FAUCET COMPANY 
1441 Fourth Street, Berkeley 10, California 

19 Columbus Avenue, San Francisco 11, California 





often a monotonous recital of things 
past and things yet to be. 

For those CEC associations press- 
ing for a Washington headquarters, 
the executive committee had an en- 
couraging word. Indications are 
that a new managing director will 
be hired shortly, and chat the offi- 
ces of CEC soon will be located in 
Washington, if only in temporary 
quarters. Meanwhile, considerable 
encouragement has been given to 
the District of Columbia group 
which is interested in building a 
CEC headquarters. 


Amenities and Advice 


The Florida Association, and par- 
ticularly Robert Jaffer, are to be 
commended for an excellent job of 
hosting the 1961 fall meeting. Fa- 
cilities at the Golden Gate Motel 
were generally rated excellent — 
except for the air conditioning, 
which was too cold for thin blooded 
Northerners. However, adequate 
warmth was provided at the an- 
nual convention banquet by Rich- 
ard Wagner, President of the U. S. 
Chamber of Commerce. 

A final word of advice to next 
years meeting planners: fewer 
committee reports and a better bal- 
ance between topics of interest to 
the stronger and the weaker mem- 
ber associations. And, above all, 
CEC should act like a strong na- 
tional organization by retaining ad- 
equate public relations counsel to 
get its significant debates in the 
local press — and possibly the 


na- 
tional wire services. aa 
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SILICONE NEWS {from Dow Corning 





Consider these 3 R's... 





| 
ed 
3 
i; 
d 
4 
p 


...and you'll specify silicone insulated motors! 





Electric motors, properly applied, are about as reliable 
as any rotating equipment can be. But what does 
“properly applied” mean? Do the newer motor insula- 
tion systems modify long accepted application prac- 
tices? If so, how? What about reliability? Rated 
loads? And that old bug-a-boo, costs? 


Reliability depends on where a motor is located and 
what kind of job it’s doing. High ambient temper- 
atures and the heat of overloads are handled easily by 
the high thermal stability of silicone insulation. Fly 
ash and other airborne contaminants bounce off sealed 
silicone rubber insulation systems without degrading 
reliability. Humidity and moisture are taken in stride 
by coils that have been high potted under water as a 
production check. 


Rated load of driven equipment is frequently the 
maximum load a motor ever will be called on to 


deliver. Specifying motors with nameplate horsepower 
rated for short-term, peak load conditions is being out- 
moded as too expensive. Today, it’s far more econom- 
ical . . . and just as reliable . . . to specify silicone 
insulated extra service factor motors with horsepower 
rating based on nominal load conditions. Additional 
horsepower output — up to 50 percent above name- 
plate rating — is available for peak loads because of 
the excellent thermal stability of silicone insulation. 


Reduced costs result from specifying extra service 
factor motors. Further savings ...up to 30 percent of 
initial costs...result from specifying open motors 
with sealed silicone rubber insulation systems instead 
of motors with elaborate enclosures. 


if you have not investigated Dow Corning silicone 
insulation systems, why not take advantage of the free 
literature offer below? 





“Specify Silicone Insulation . . . and Save” 
is yours for the asking. Write Dept. 3024, 
Dow Corning Corporation, Midland, Michigan. 


2 Dow Corning 
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Cost of one-dimensional 
criticality computations drops 
from an average of *75.00 

to *7.50 per problem 


Faster computing, less travel time are the reasons why 
General Nuclear Engineering Corporation has realized 
such cost savings since it installed an IBM 1620 Data 
Processing Systm at its Dunedin, Florida plant. 

Since its main computing facilities are not located at 
Dunedin, General Nuclear has found that the new 1620 
eliminates much of the travel time and expense involved 
in taking problems to off-site computers. In addition, the 
1620 performs the simpler criticality computations 10 
times faster than the computer previously used at one of 
General Nuclear’s off-site data processing centers. 

General Nuclear uses its new 1620 for other problems, 
too...heat transfer calculations, various transient codes, 
mathematical routines for the physics and engineering de- 
partments, multi-group calculations, and many other jobs 
you might expect uly a much more expensive computer to 
be able to handle. 

This isn’t all. General Nuclear uses the 1620 to do statis- 
tical analyses and variance calculations on input data for 
programs run on off-site large-scale IBM computers. 

For information on this highly versatile, low-cost data 
processing system, which rents for as little as $1600 a 
month, contact your local IBM Representative. 


ds. < Pr ee 


Easy to prograrn. FORTRAN, IBM's scientific computer language is avail- 
able for the 1620. General Nuclear scientists use a special scientific 
interpretive program—-FiIDO—written by the Manager of their Comput- 
ing Section. 


® 
DATA PROCESSING 





FACTS to simplify 


water supply planning 


BULLETIN B-1400 has many helpful tips 
to help you select and specify 
SUMO SUBMERSIBLES 
for municipal and industriai 
water supply and in-line booster pump 
service. included are construction 
details and performance data. 
3550 and 1750 rpm models. 


SUMO PUMPS INC.\"sczmétaSone: 








OMPLETE- 
SERVICE 


e Design 
e Construction 
e Maintenance 


LININGS 


ano TILE TANKS 


STEBBINS 

ENGINEERING AND 

MANUFACTURING CO. 
Watertown, N. Y. 


PENSACOLA, SEATTLE, 
MONTREAL, VANCOUVER 
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Speakers at the University of Wisconsin-CSI Engineering Institute included Har- 
old L. Olson, Glenn G. Frazier, Robert G. Burkhardt, Edward O. Busby (Insti- 
tute Coordinator from the University), Robert P. Jaffer, and R. Robert Lydon. 


Preparing Construction 


Contracts and Specifications 


A University of Wisconsin Engineering Institute 


“PREPARING Construction Contracts 
and Specifications” was the subject 
of the latest University of Wiscon- 
sin Engineering Institute, at Madi- 
son, on October 19 and 20. Planned 
in cooperation with the Construc- 
tion Specifications Institute, this 
session brought together a mixture 
of consulting engineers, contrac- 
tors, architects, building materials 
salesmen, city officials, and a few 
plant engineers. Unofficially, some 
of the speakers apparently had de- 
cided that it was open season on 
contractors, but the general tone 
of the meeting was amicable. 

The official sessions were opened 
by Robert G. Burkhardt, Chicago 
consulting engineer. He was fol- 
lowed by Glenn G. Frazier, Ur- 
bana, Illinois, architect; and Rob- 
ert P. Jaffer, from the consulting 


firm of Beeman, Britt, Curley & 
Jaffer, Inc., in Tampa. Frazier gave 
a rundown of the revisions in the 
AIA General Conditions, pointing 
out that a goodly number of the 
changes were made to clarify the 
responsibility and authority of the 
contractor. Jaffer pointed out the 
fact that the Consulting Engineers 
Council Conditions of Contract re- 
quired a greater breadth of cover- 
age because they are applicable 
to many types of projects other 
than buildings. He also pointed 
out the advantages of the CEC 
documents from the standpoint of 
easy reference through the classi- 
fication of material under broad 
subject headings. In closing, Jaffer 
made the specific recommendation 
that specification writers clearly 
understand standard documents 
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New 300 & 600-Pounders extend Crane line of 
stainless steel gate valves. Feature unique, free 
rotating, split-wedge disc. 





The unique Crane split-wedge disc 
design features two identical disc halves, 
fitted back to back in a carrier that is 
fastened to the valve stem. The moment 
the lower portions of the disc halves con- 
tact the seats, the carrier exerts uniform 
pressure on the beveled sides of both disc 
trunnions, forcing the disc halves outward 
against the seats. This results in a perfect 
seal and long trouble-free valve life. Free 
rotation of disc halves prevents wear and 
galling, keeps seat faces clean. 

Other quality features include 
(A) Recessed, spiral wound bonnet gasket 
which permits face to face abutment of 
body and bonnet flange. Provides pre- 
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determined gasket loading. (B) Extra deep 
stuffing box for tightness and long life. 
(C) Thru stud-bolts for easy upper valve 
servicing. 

There’s a wide choice of Crane Stain- 
less Steel Gate Valves in 18-8 SMo or 
CRANELOY 20 in 150, 300 and 600 Pound 
Classes with screwed or flanged ends, 
temperatures up to 800F. (300 & 600 
Pound) ... up to 500 F. (150 Pound). 

For complete details contact your 
Crane Distributor. Or write to Crane Co., 
Dept. U, Industrial Products Group, 4100 
South Kedzie Ave., Chicago 32, Illinois. 
In Canada: Crane Ltd., 1170 Beaver Hall 
Square, Montreal. 


owe 
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CRANE 


VALVES AND PIPING 
ELECTRONIC CONTROLS 
PLUMBING 
+ EATING + AIR CONDITIONING 













Protective Coating 
Inspection Problems? 


Here’s Your Answer 


No matter whether you're coating a pipeline or a chemical tank, 
continuity is vital. Use of a Tinker and Rasor Holiday Detector 
while the job is open, can save days of downtime later on. 


@ PLANT AND YARDS 


@ PIPE 





Tinker and Rasor 
E-P or E-4 Holiday Detectors 


Tinker and Rasor 
EPAC Holiday Detector or J-1ACM 


EPAC operates off 110 volts A.C. power for 
stationary coating operations. Internal volt- 
age adjustment from 5,000 to 20,000 volts 
or with external variable transforiner from 
500 to 6,000 volts, or 5 KV to 20 KV. 

J-1ACM for continuous inspection on coat- 
ing and wrapping machines which use water 
for cooling. 


Output adjustable from 5,000 to 20,000 pul- 
sating voltage. 

£-P — All purpose for larger diameter pipe, 
damp or dry climate, pre-fab film oc; hot 
applied coatings. 

E-4—Lower cost, dry surface type of de- 
tector specifically designed for smaller dia- 
meter pipe and fiat surfaces. 


@ THIN FILM 


@ UNDERGROUND 





Tinker and Rasor 
Pearson-type Holiday Detector 
For detecting holidays and electrical shorts 
without uncovering the pipeline. Completely 
transistorized . . . generates 15 wati, 750 
cycle, stable A.C. Audio-frequency signal. 
Adaptable to null search method. 





Tinker and Rasor 
M-1 Holiday Detector 
For painted or sprayed thin film coatings 
such as vinyls and epoxies. Maximum applied 
voltage 6742 V., non-destructive to coatings. 
Belt mounted, 4-lbs. total weight. 


Tinker and Rasor has prepared a complete 
data kit which describes the null search sys- 
tem as well as other recommended procedures 
for inspecting protective coatings. Material 
includes technical data on equipment, general 
discussion of types of detectors, theory of 
operations, etc. 





Pi I IGRI ARE Sop ea aN Aah 1 
Engineering Note: | 

| To insure a perfect application, include Tinker and Rasor | 
q Holiday Inspection. Write for specification guide. : 


Quality Control for Coating Application 


TIiINKRER & RASONR 


417 Agostino Road, Dept. 12-S, P.O. Box 281 * San Gabriel, California 












and then seek the additional in- 
surance of adequate legal counsel. 

Harold L. Olsen, from the Mad- 
ison consulting engineering firm of 
Olsen and Evans, toastmastered 
the Institute’s dinner meeting fea- 
turing James C. Bort, of Schmidt, 
Garden & Erickson. Bort is the . 
national president of CSI and, in- 
cidentally, an excellent after-din- 
ner speaker. In his talk on the 
aims and objectives of CSI, Bort 
cleared up some misconceptions 
which seemed to be bothering 
many consulting engineers. Bort 
pointed out that CSI has no in- 
tention of turning out a set of 
standard specs which will be all 
things to all people. He also made 
it clear that he does not feel that 
specification writing is “a new pro- 
fession.” What CSI intends to do, 
according to Bort, is to help the 
specification writer determine what 
it is that he should write and how 
he should write it. CSI has but 
one goal: a clear and concise set 
of specifications. 

Other talks presented at the In- 
stitute included one on contract 
documents as they apply to the 
Federal government, given by R. 
Robert Lyden, Chief of Specifi- 
tions, 9th Naval District. Karel 
Yasko, Wisconsin State Architect, 
disguised some pertinent comments 
on bidding procedures with a 
homespun brand of humor that 
revived a tiring audience in the 
waning moments of the Institute. 
Bonding of bidders was covered 
by Warren H. Fuerman, of the 
Milwaukee office of the Fidelity 
and Deposit Company of Mary- 
land, and the subject of insurance 
and the construction contract was 
covered by O. J. Rudser, of Em- 
ployers Mutual of Wausau. 

Edward O. Busby, Institute Co- 
ordinator, is to be congratulated 
on another successful University of 
Wisconsin Engineering Institute. 
He has made plans to send copies 
of all papers to the Institute par- 
ticipants and interested readers 
may obtain copies by writing Con- 
SULTING ENGINEER magazine ““ 
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The best ears agree 


Hevi-Duty Dry-Type Transformers... 
SO quiet you'll get no complaints 


Schools, hospitals, motels, hotels... 
wherever quiet is the first order of 
business . . . you'll find Hevi-Duty 
dry-type transformers your smartest 
choice for installation. 

Cores and. coils are especially de- 
signed to give low decibel ratings. 
Moisture and corrosion-resistant poly- 
merizing varnish is baked on in two 
separate operations. Besides’ giving 
excellent electrical protection, this re- 
sults in substantially reduced noise 
levels. All laminations and compo- 
nents are bonded together tightly to 
cut vibrations. 

Be sure you obtain these features. 
Specify Hevi-Duty transformers. . . or 
write the following into your specifica- 
tions: Coil and cores ‘‘double-impreg- 
nated with polymerizing varnish.” 
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For more information, write for Bul- 
letins 100 and 200 or call your nearest 
Hevi-Duty sales office. 


Designed sound levels for typical 
Hevi-Duty dry-type transformers 


SINGLE-PHASE THREE-PHASE 
DECIBEL DECIBEL 
KVA RATING KVA RATING 


1.0 33 6.0 38 
7.5 33 9.0 40 
10.0 40 15.0 as 
20.0 ad 30.0 43 
37.5 44 45.0 45 
75.0 45 112.5 45 
100.0 45 150.0 45 
167.0 45 225.0 50 
250.0 50 300.0 50 
500.0 52 $00.0 53 


Transformers up to 1000 KVA can be supplied 
with sound levels of 45 decibels. 


HEVI-DUTY 


& 
Dry-Type Transformers 
Constant Current Regulators 


HEVI-DUTY 
ELECTRIC COMPANY 


MILWAUKEE, WISCONSIN 
A Division of Basic Products Corporation 








FIRST 
SIMPLIFY... 


First step to automation is to simplify the 
information now presented by a multitude 
of multi-record charts, gages, and annunci- 
ator Jights. The Bailey approach gives the 
operator data he needs (logged periodi- 
cally), keeps continuous watch on all vari- 
ables, makes calculations where required, 
alarms when trouble threatens. 

Bailey 700 Systems draw on the best 
available techniques, including analog and 
digital manipulation, trend recording, time 
sharing, scanning, alarming, calculating, 
controlling, and logging, as required to 
meet operating objectives. 

Reliability of recorded data is increased 
... operators can devote full attention to 
correcting off-normal conditions and im- 
proving operations. The system may in-. 
clude frequent performance calculations 
showing the contributions of each portion 
of the cycle to over-all performance so 
that faults and deterioration may be 
spotted and corrected. 


NEXT 
VER Sia: 


Next verify the practicability of automa- 
tion by extending supervisory controls, 
letting equipment perfov7a more operating 
functions. Automate key systems, one at 
a time, by push-button-controlled subloops. 
This approach smooths the transition to 
complete automation. 


THEN eg 
AUTOMATE 

Final steps are: (1) consolidate super- 
visory controls, conventional controls, and 
subloops for full-range automatic opera- 
tion once the plant has been placed on 


the line; and (2) add start-stop control to 
provide full automation. 






































first Simplify... 


NEXT VERIFY... 


THEN AUTOMATE 


Bailey verified steps to automation mean benefits now... 
and increasing benefits as you go 


Automation need not be an all-out commit- 
ment. Between today’s conventional power- 
station control and the ultimate in automation 
are step-by-step advantages that can be 
gained—as individual problems are resolved. 
This permits the final investment commit- 
ment only after satisfactory evidence that it 
is economically justified and practicable. 
Bailey Systems concepts are embodied in 
the approach, ‘First simplify — next verify 
— then automate’’. The steps outlined here 
coordinate the best available techniques, in- 
cluding analog and digital, in Bailey 700 


Systems designed — and expanded as desired 
— to the needs of the individual plant. They 
may be undertaken singly, in combination, 
or in entirety. System elements are composed 
of solid-state electronic modules providing 
the ultimate in reliability and flexibility. 

Bailey 700 Systems are in operation today 
—or on order for installation —from coast to 
coast and all over the world. Ask your Bailey 
Engineer, or write for details. Bailey Meter 
Company, 1064 Ivanhoe Road, Cleveland 10, 
Ohio. In Canada — Bailey Meter Company 
Limited, Montreal. 


System concepts founded on 45 years of experience 


21 out of 26 of today’s ‘‘most efficient’? steam-electric stations in the United 
States use Bailey Instruments and Controls*. This reflects the more than 45 
years of Bailey developments devoted to improving the reliability of power-plant 
operation. These developments include experience in automation, dating from 
electrically operated boiler controls in 1924 and automatic start of boiler controls 
on steam-electric locomotives in 1936, to systems installations in operation, 
or under construction today, from coast to coast and throughout the world. 


*Listed in Federal Power Commission Report S-143. 


A 166-2 


ilih BAILEY METER COMPANY 


700 Systems 





Repeating clusiers of accurate Teflon orifices cause—- 


—sudden change in energy immediately above 
SPARJERS to produce small bubbles. 
exceptional air lift with greater tank “roll” 


Now—with Teflon inserts — SPARJERS 
offer more assurance that even infrequent 
plugging will not occur. Oxygenation effi- 
ciency remains constant, operation is sim- 
plified, maintenance is avoided and power 
costs are reduced. Where ordinary air dif- 
fusers are plagued with progressive plug- 
ging; actual plant experience, in hundreds 
of installations, has proven that SPARJERS 
most nearly approach clog-proof operation. 
Particles cannot cling to the exceedingly 
slick Teflon surface. Also, the electroplat- 


Walker Process also offers PLATE- 
TUBE diffusers for unusually low 
air release applications. JACK- 
KNIFE pivotal headers provide a 
convenient and economical method 
of installing SPARJERS or PLATE- 
TUBES without: extensive on-the- 
job pipe work, 


and surface turbulence. 


ing phenomena, encountered when certain 
colloidal clays are present in the sewage, 
is avoided. SPARJERS, properly applied, 
give oxygen transfer efficiencies equal to 
diffuser tubes. No elaborate air filters re- 
quired; utilizes inexpensive oil-wetted wire 
baffle-type unit. Operates trouble-free in 
all solids-in-liquids combinations—even in 
digesters charged with thickened sludges. 
More and more installaticis are replacing 
their tube diffusers with SPARJERS; and 
none have ever had to increase their air 
supply. Send for installation list. 








—_ 


(Mm Walker Process Equipment Inc. 
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Men 


and 
Firms 








Louis G. Puls, formerly chief de- 
signing engineer for the U. S. Rec- 
lamation Bureau Agency in Den- 
ver, Colorado, has entered private 
practice as a consulting engineer. 
In government service for more 
than 30 years, Puls has directed or 
supervised the design of dams, 
power and pumping plants, canals, 
and other structures for reclama- 
tion projects in the West, includ- 
ing Glen Canyon and Flaming 
Gorge dams on the Colorado River. 


R. V. Lord and Associates, Boulder, 
Colorado, has moved into new 
quarters at 1845 - 24th. 


Burton G. Dwyre, chief highway 
engineer for the Albuquerque and 
Santa Fe, New Mexico, consulting 
firm of Gordon Herkenhoff and As- 
sociates, has been installed as vice 
president for the 13-state Zone 4 
of the American Society of Civil 
Engineers. 


De Leuw, Cather & Company, Chi- 
cago, announces that Vice Admiral 
W. Orme Hiltabidle, Civil Engi- 
neer Corps, United States Navy 
(Ret.), formerly vice president, 
Chas. H. Tompkins Co., has joined 
its organization as consultant, with 
offices at 1308 Eighteenth Street, 
N. W., Washington 6, D. C. 


Mianulli, Padron, Guarniero, 
Campbell and Schwartz is a con- 
sulting organization providing pro- 
fessional services in the fields of 
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civil, sanitary, mechanical, and 
electrical engineering; and construc- 
tion. The consulting association is 
the result of the merger of several 
consulting engineering organiza- 
tions with its main office at 185-87 
Montague Street, Brooklyn, New 
York. 


Harry Czyzewski, president of 
Metallurgical Engineers, inc., Port- 
land, Oregon, has been reappointed 
a member of the Industrial Devel- 
opment Committee of the state- 
wide Associated Oregon Industries. 


Formation of a three-man execu- 
tive committee to direct the opera- 
tions of Arthur G. McKee & Com- 
pany (Cleveland, Ohio) and _ its 
subsidiaries has been announced. 
Chairman of the committee is H. R. 
Moorhouse, executive vice presi- 
dent and treasurer since 1958, who 
named administrative 
executive vice president. The other 


has been 


two members are Merrill Cox, for- 
merly vice president of sales for 
the company’s metals division, who 
has been named executive presi- 
dent responsible for all activities 
ef that division; and William B. 
Hudson, who has been named 
executive vice president responsi- 
ble for all activities of the petrole- 
um and chemicals division. 


Donald M. Ditmars and David W 
Carmichael announce the establish- 
ment of the consulting engineerin : 
firm of Ditmars and Carmichael, 





UNIQUE 


SOUND SYSTEM design 
by 


Exclusive New 30-Watt 


IN-WALL AMPLIFIER 


permits inconspicuous, space-saving 
mounting for any permanently installed 
Sound System ...no longer any need 
to specify an amplifier on an open shelf 


MODEL 2030 
NEW FLUSH DESIGN 
Installs flush in frame or masonry 
wall; only 4” depth required. En- 
tire amplifier is mounted on heavy- 
aluminum hinged door for easy 
servicing. Controls are accessible 
through key-locking hinged front 
panel. Backbox has 34” knockouts. 


7 

i ; 

Control Panel Amplifier Swings 
locked Out for Service 


ALL-TRANSISTOR AMPLIFIER 
Advanced audio circuit uses 12 
transistors and a Zener Diode; no 
tubes; 4 low impedance microphone 
inputs are provided for full 30 watts 
of clean, crisp audio power. Rug- 
gedly designed and built; well- 
ventilated for continuous 24-hour 
operation. 





This brilliant new amplifier design is ideal 
for use in auditoriums (mounted to rear of 
audience), for gymnasiums, or wherever a 
permanently installed sound system is de- 


sired. 
ASK FOR Specification Sheet 
giving detailed d ipti 
> of the Medel 2030 In-Wall 
Amplifier. 
RAULAND-BORG CORPORATION 


3535-D Addison St., Chicago 18, lilinois 
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INDUSTRIAL 


COMBUSTION 


HEV-E-OIL BURNER 


saves fuel & operating costs 


Especially engineered to make use of 
inexpensive No. 4, 5 and 6 heavy oils. 
Only burner to apply successfully the 
principle of low pressure air atomiza- 
tion of heavy fuel oils inside the burner 
nozzle, Eliminates costly .aaintenance. 


Write Dept. B-121 for nation-wide listing of 
HEV-E-OIL Burner installations. 


Ready to install — factory assembled — 
completely wired. 

All combustion air is furnished by 

the burner. 

Simple installation saves money. 
Factory trained service men available 
throughout the country. 


HIGHLANDER AUTOMATIC BOILER-BURNER 


low or high pressure 
steam or hot water 


You can rely on this HIGHLANDER 
for all heating or power applications. 
Choice of burners for heavy oil, light 
oil or combinations of gas/light or 
gas/heavy oils. 


fy 


INDUSTRIAL COMBUSTION 
INC, 
Executive Offices: 
4447 N. Oakland Ave., Milwaukee 11, Wis. 





@ Easy maintenance of boiler and burner. 
@ Burner fire tested at factory. 


@ Entire unit Underwriters Laboratory 
Approved — Certified rating for output. 





SAVE POWER AND COOLING WATER 
USING AIR TO CONDENSE VAPORS 


NIAGARA AERO® VAPOR CONDENS- 
ERS give sustained full capacity in condens- 
ing vapors by evaporative cooling with only 
nominal use of water. You have no problem 
of water availability, or disposal, or quality, 
or temperature. 

The system is self-contained ...no cooling 
tower or spray pond is required. You save 
not only y 2 cost of condensing water but 
also the expenses of piping and pumping, 
and the cost of water handling equipment. 

In the Niagara Vapor Condenser the heat 
is removed at the rate of input and the cool- 
ing effect, directly proportional to the load, 
is controlled by varying the amount of air 


Passing over the cooling surfaces. Operation 
is automatic and trustworthy. 

Liquids and vapors are always held at 
constant temperature under close control. 
You get uniform distillation products the 
year round. You get better quality and in- 
creased production. 

Non-condensibles are effectively sepa- 
rated and sub-cooled, giving you better 
vacuum pump operation. You save power 
and steam. 

Niagara Aero Vapor Condensers are man- 
ufactured in standard units in a range of 
capacities up to thirty million BTU’s. Write 
for full information ; ask for Bulletin 139-R. 


NIAGARA BLOWER COMPANY 


Dept. CO-12,405 Lexington Ave., New York 17, N. Y. 
Niagara District Engineers in Principal Cities of U.S. and Canada 





with offices located at 20 Nassau 
Street, Princeton, New Jersey. 


Phillips L. St. John, P.E. and Rob- 
ert E. Wetmore, P.E. have been 
named partners of Leigh E. St. 
John and Associates, consulting en- 
gineers, with offices at Binghamton 
and Buffalo, New York. 


The following appointments have 
been announced by Associated 
Construction and Engineering 
Company, South San Francisco, 
California: Oscar Washam has been 
elevated to vice president in charge 
of construction; C, Jack Woodruff 
also moves up to a vice president's 
position; George H. Jennings be- 
comes vice president in charge of 
engineering; and Harold E. Koer- 
ber becomes the assistant to the 
president. 


Thomas A. Fearnside and Dr. Ar- 
thur J. Good have been elected to 
the board of directors of Stone & 
Webster Engineering Corporation. 
Fearnside, a mechanical engineer, 
joined the company in 1940, be- 
came engineering manager in 1960, 
and was named a vice president 
earlier this year. Dr. Good, who 
holds a doctorate in chemical en- 
gineering from the University of 
Michigan, was named comptroller 
in 1957, a vice president in 1958, 


and treasurer in 1960. 


Ralph E. Meints, formerly a part- 
ner in the firm of Vern E. Alden 
Company, Chicago, has left that 
partnership and now is associated 
with the Leonard Construction 
Company. 


Burns and Roe, Inc., New York 
City consulting engineers, an- 
nounces the formation of Burns and 
Roe Argentina, Socieded Anonima. 
The new subsidiary will have head- 
quarters at Avenida Roque Pena 
547, Buenos Aires. Directors of the 
subsidiary are: K. A. Roe, execu- 
tive vice president and M. A. For- 
rest, vice president, project opera- 
tions of Burns and Roe, Inc.; and 
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designed for 


' dependability . 





» 


NORMALIZED 
CASTINGS 
prevent 
warping, mis- 
alignment of 
gears, shafts 


x 





FRICTION-FREE 


OIL SEAL can’t —aaat 
wear, prevents e& 


leakage. 


a 


POSITIVE 
AUTO-LUBRI- 
CATION by 
slow-gear dip 
prevents 
churning 


to providé long life and dependability. For a quarter-« 


Only U.S. SYNCROGEAR 
has all these features... 


RUGGED PYRAMIDAI 
CASE prevents 

elk celacielamela 
misalignment 


SOLID SHANK 
BUILT-IN PINION 
can't vibrate or 
work loose 


ASBESTOS PRO 
TECTED WINDINGS 
will not deteriorate 
from heat 


ONE-PIECE SUPPORT 
ING CASE assures 
permanent alignment 


of gears, pinions 


THROUGH-HARDENED 
GEAR TEETH give 
greatest strength 
longest wear. 


MICRO-SHAVED- AND 
HONED GEAR TEETH 
elge hale (-m-taalele) ag! 
operation, long life 


offer the most features 


f 


U.S. Synerogears have led design progress. (Avatl 


to 75 h.p.--single-, double-, triple-reductions! and worm 


| ee 3 


& 


U.S. MAJOR MOTOR LINES INCLUDE: 
1, Vertical Solid & Holloshaft, 2. Varidrive, 3. Totally-Enclosed, 
4. Uniclosed, 5. Syncrogear. Also, many other special! motors. 


FREE SYNCROGEAR BROCHURE No. F-18890 
Color illustrated 


U.S. ELECTRICAL MOTORS INC. 


P.O. Box 2058 « Los Angeles 54, California or Milford, Conn. 





H. P. R. Prisk, the parent com- 
pany’s representative in Argentina. 


The California Legislative Coun- 
cil of Professional Engineers elect- 
ed the following officers for 1961- 
1962: president, Leroy F. Greene, 
consulting engineer, Sacramento, a 
delegate from ASCE, Sacramento 
Section; vice president, Donald R. 
Schumacher, Dow Chemical Co., 
Pittsburg, California, delegate from 
ASME, northern California; Philip 
Abrams, consulting engineer, 
Palm Springs, delegate from ASCE, 
Los Angeles Section; and _secre- 
tary-treasurer, Jack Y. Long, part- 
nex in J. Y. Long Co., consulting 
engineers, Oakland, delegate from 
ASCE, San Francisco. 


SINGLE PASSAGE IMPELLER: 
WITH MULTI-BLADE BALANCE 


«XT» MONO-VANE NON-CLOG PUMPS 


BENEFIT FROM THE SPECIAL ADVANTAGES OF SING GREENE STROHMEWER 


PASSAGE IMPELLERS..:WITHOUT THE USUAL VIBRATION 
The Mono-Va 


Charles Strohmeyer, Jr., senior me- 
chanical engineer, Gilbert Associ- 
ates, Inc., Reading, Pennsylvania, 
received the 1961 Prime Movers 
Committee Award at a recent Pow- 
er Conference of the American 
Society of Mechanical Engineers. 
Strohmeyer was honored for his 
development of outstanding new 
concepts in the field of electric 
generating plant design. 


Henry C. Goodrich, vice president 
of The Rust Engineering Com- 
pany, Pittsburgh and Birmingham, 
has been elected a director of the 
firm. Goodrich has been a vice 
president of Rust Engineering in 
the Birmingham office since 1956. 





Ask today for Free Bulletin 1218 Walter C. Hopkins has accepted 


a position as vice president of 
AU RORA PUMP DIVISION ® Michael Baker, x Inc. following 


THE NEW YORK AIR BRAKE comsany (ia) his recent announced retirement 
700 LOUCKS . AURORA, ILLINOIS 


LOCAL DISTRIBUTOR IS LISTED IN THE YELLOW PAGES OF YOUR PHONE BOOK 
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our lighting projects require the safest 

fluorescent ballasts you can specify ... 
General Electric Bonus Line*. These ballasts are 
designed to protect against leaking, smoking, 
burning—all potential hazards or annoyances at 
end of life. They feature a unique, non-resetting 
thermal protection system—better than the best 
fusing—for unmatched, incident-free operation 
throughout their full, useful life. Put the fullest 
measure of lighting protection into your buildings. 


Write premium-quality General Electric Bonus 


Line ballasts into your lighting specifications. 


*Trade-mark of General Electric Company 


Progress /s Our Most Important Product 


GENERAL @ ELECTRIC 


For a detailed engineering report 
on Bonus Line ballasts, contact 
your G-E Sales Engineer or write 
Section 403-03, General Electric 
Company, Danville, Mlinois. 








‘ 
\ 


<+l-TOP 
/ ROOF VENTILATOR 
cuts Maintenance Cost 


Entire motor-and-fan housing may be flipped back 90° to 
make motor, drive assembly and fan conveniently acces- 
sible above roof level. Such easy access to all working 
parts for quick inspection cuts maintenance costs sub- 
stantially by saving time and making the work easier. 


This new DeBothezat “flip-top” Power-Flow roof ventilator 
offers fan wheels from 12” to 48” in diameter and capac- 
ities to 43,070 CFM. A Vertical Discharge Model exhausts 
dust and oil-laden air at high velocity, to disperse con- 
taminants high enough to prevent their re-entry into 
building’s air supply. 


Write for illustrated Bulletin DB-7-61 


DeBOTHEZAT FANS 


AMETEK <A DIVISION OF AMETEK, 


Dept, CED-1261, EAST MOLINE, ILLINOIS 


INC. 





from the Maryland State Roads 
Commission. Hopkins will be in 
charge of the firm’s operations in 
the Philippines. 


Charles Dunham is now project 
engineer in the structural depart- 
ment, Koebig and Koebig, Los 
Angeles. He formerly taught in the 
engineering department at Los An- 
geles State College. 


Frank Galbraith has been appoint- 
ed chief research engineer, spe- 
cial projects division, Holmes & 
Narver, Inc., Los Angeles. He was 
formerly assistant chief research 
engineer. 

It also has been announced that 
Norman B. Jones, formerly chief 
structural engineer, petrochemical 
division, Ralph W. Parsons Com- 
pany, has joined the firm as chief 
structural engineer of the indus- 
trial division. 


Jacobs Engineering Company, 
Pasadena, California, announces 
the formation of a subsidiary, Ja- 
cobs Constructors, Inc., to handle 
construction and contract main- 
tenance of process plants through- 
out the world. Officers of the con- 
struction firm are: Dr. Joseph J. 
Jacobs, president; Stanley L. Krug- 
man and John J. Harrington, vice 
presidents; Robert M. Barton, sec- 
retury; and Karl E. Barth, assistant 
secretary. 


Henry M. Ford, recently retired 
from state service, has joitied the 
staff of Mead and Hunt, Inc., con- 
sulting engineers, Madison, Wis- 
consin, as a planning and engineer- 
ing coordinator. Ford served as 
Deputy Director, Department of 
Resource Development, State of 
Wisconsin, and also was the State 
Director of Regional Planning for 
five years 


L. E, Cramer, consulting engineer, 
has formed the firm of Cramer As- 
sociates, with offices at 429 West 
Scott Avenue, Fresno, California. 
Cramer is a former Bureau of Kec- 
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Henry Pratt offers many types of standard and special 


RUBBER SEAT BUTTERFLY VALVES 


Henry Pratt Rubber Seat Butterfly Valves can fill a surprising range of job 
requirements. When you need big valves, 24 inches to 14 feet diameter, review 
these operating and construction features with a Henry Pratt engineer—and 
you'll also find a truly useful fund of application experience. 


OPERATING AND CONSTRUCTION FEATURES 

Adjustable rubber seat . . . for truly bubbletight fifting of disc to seat. Makes adjustment 
or even replacement easy in accessible pipe lines. New exclusive Dual-Durometer rubber 
formulation offers highest pressure leakproof service—yet affords lowest seating torques 
in the industry. 

Long operating life . . . through accurate control of seat-disc interference, gives tight 
fit without wear. 

Valve Body . . . made of cast iron, fabricated steel or special alloys, depending on 
service conditions. 

Streamlined valve disc . . . contoured for lowest possible resistance to flow. The non- 
corrosive disc edge is hand ground and polished to reduce wear. 

One piece shaft. . . of type 304, type 316SS or Monel. Conservatively sized for full 
pressure drop across closed disc. 

Operators . . . Wide selection to meet all service conditions. 


Write for 50-page catalog for full details on flow rates, etc. Ask for Catalog B-3J. POWER PLANTS 


SPECIFIED BY: , FOR USE IN: 

Bechtel Corp. Koppers Co. Water Works Filter Plants 

Black & Veatch Ralph M. Parsons Co. Penstock Valving intake Structures 
Burns & McDonnell Sargent & Lundy, Ventilation Wind tunnel service 


Engineering Co. Engineers : 
Test cell control Heat exchange lines 
la. eee Circulating Water © Service Water 


Associates Stone & Webster alt 
Ebasco Services, Inc. Engineering Corporation Systems Valving Sat 


Havens and Emerson  Wiedeman & Singleton Blast Furnace Gas Split wind systems 


weMY oo. |__| HENRY PRATT COMPANY 
P RA | | tin neering | ove ems =. 319 W. Van Buren Street, Chicago 7, IMinois 


Representatives in Principal Cities 


%.% é 








KEY BRIGHTER LOCKS... 


Markland Locks and Dam 
on the Ohio River. 


THOMPSON Servisafe POLES 


Safe navigation through the busy 
Markland Locks on the Ohio River 
depends on the skill of experienced 
river pilots and bright uniform illu- 
mination. That’s why Thompson 
Servisafe poles were specified by the 
engineers who designed the installa- 
tion. As the lights are lowered, they 
are automatically disconnected. 
Maintenance personnel can replace 
burned-out bulbs and service fixtures 
on the ground .. . quickly and with 
complete safety. 


Request full details on 
specs, installation and costs. 


Baa 3 my 


THE THOMPSON 


Tr 


ELECTRIC COMPANY 


P. O. Box 873-B @ Cleveland 22, Ohio 





lamation engineer with supervis- 
ing design and construction experi- 
ence at a number of the Bureau’s 
important projects. The new firm 
will practice general engineering 
with particular emphasis on works 
for irrigation. 


The engineering and architectural 
firm of Praeger-Kavanagh-Water- 
bury, New York, has named 
Charles D. Morrissey to the part- 
nership. Morrissey joined the firm 
nine years ago and recently has 
been associated with a number 
of defense projects designed by 
Praeger-Kavanagh-Waterbury. 


MORRISSEY 


Charles J. Allen, associate in the 
firm of Albert Kahn Associated 
Architects and Engineers, Inc., De- 
troit, has been appointed assistant 
chief mechanical engineer. 


Horace J. Whitacre, Tacoma, repre- 
senting the Consulting Engineers 
Association of Washington, was 
one of the featured speakers at the 
recent third annual Missile Sym- 
posium in Seattle, sponsored by 
the Washington Department of 
Commerce and Economic Develop- 
ment. Whitacre discussed “How 
Consulting Engineers Can Help 
You — and Save You Money.” 


Ebasco Services Incorporated has 
announced the appointment of 
Samuel B. Smith as chief consult- 
ing engineer, and Herbert L. Lowe 
as consulting electrical engineer. 
Smith succeeds Robert E. Pierce, 
who continues with the company 
as a general engineering consult- 
ant. Lowe, who was chief electri- 
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General Offices of Burns & McDonnell, Engineers and Arthjtects, Kansas City, Missouri. Comfortably cooled at low cost with gas-operated Ready-Power Air Conditioning 


GAS-operated READY-POWER air conditioning 
costs less than one cent per ton-hour! 


In office buildings, clubs, churches, theatres, bowl- 
ing alleys, stores, factories...for every type of 
commercial and industrial air conditioning appli- 
cation... gas-operated Ready-Power units condi- 
tion air with extremely low input per ton-hour. 
All Ready-Power units average less than 13 cubic 
feet of natural gas per ton per hour. What’s more, 
the total operating cost amounts to geese ¥ 
less than one cent per ton per hour. 

What makes this possible? Ready- 

Power air conditioning combines 

the unmatched fuel economy of gas 


Gas-operated Ready-Power Air Conditioning uses 
natural gas engine -driven compressor units, con - 
densing units or matched chiker-condenser units. 
Ready-Power offers packaged systems with capa- 
cities from 20 to 375 tons. 
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with a unique variable speed operation. LOAD- 
MATCH CONTROLS automatically adjust output 
and fuel consumption to actual cooling require- 
ments. Cooling is constant, as opposed to the ON- 
OFF operation of some systems. 
Get all the facts on the unusual economy, depend- 
peility and efficiency of gas-operated Ready-Power 
Air Conditioning. 
Call your local Gas Company, 
or write to The Ready-Power Com- 
pany, Detroit 14, Michigan. 
American Gas Association 


FOR AIR CONDITIONING 
GAS IS GOOD BUSINESS! 
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in your chimneys < 


Large industrial chimneys present a real prob- 
lem in protection. They must withstand high 
temperatures, corrosive gases and moisture 
condensation. For more than 25 years, Sauer- 
eisen Acid-Proof Cement No. 31. has proved 
itself superior in over 200 chimney installations 
throughout the world. Ask for Data Sheets 


Sauereisen Cements Co. 
Pittsburgh 15, Pa. 


SAUEREISEN 
cenent NO. Sf 


peat 





You DON’T Need 
4 BOLTS €= WASHERS 
NUTS te] PINS 
or Special Tools 
to install 


att, 


avant 





Cable 
Support=sy: 


} 


. 


Chalfant Splice Plates and Trays are securely 
fastened by the exclusive Chalfant Crimping 
Method .. . to reduce installation time way 
below conventional methods. Lower costs are 
also achieved with Chailfant systems because 
each splice plate and tray is made from high 
quality, longer lasting, economical Aluminized 
steel. 

You'll save 15% on material and 40% on 
installation when you use Chalfant Systems to 
produce a better job. 


tems 


Write for Catalog 


CHALFANT PRODUCTS CO., Inc. 
11523 MADISON AVENUE 
CLEVELAND 2, OHIO 





in laying out your client’s plant 
ARE YOU GUARDING 
AGAINST DUST DAMAGE 
TO MACHINES ? 


Will there be dust-producing ma- 
chines in your client’s new plant? 
Such as metalworking, wood-work- 
ing or penumatic conveying equip- 
ment? if so, you should plan now 
for dust control. 

Because dust clogs and gums up 
costly machinery, lowers production 
efficiency, causes breakdowns and 
higher maintenance costs. In addi- 
tion, dust is harmful to the health 
of employees. 

More and more professional men, 
laying out new plants and remodel- 
ing older ones, are specifying Torit 
Dust Collectors. Torit Dust Collec- 
tors have proved 98% efficient in 
removing dust. They are compact, 
easy to install and maintain, and 
cost far less than many types of dust 
collecting equipment. 

Contact a Torit representative. 
He will give you dust collector speci- 
fications, performance charts, di- 
mensional! drawings, installation 
suggestions ... all the information 
you need. 


Write: 


TORIT 


MANUFACTURING COMPANY 
1133 Rankin St., St. Paul 16, Minn., Dept. 1627 
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Cyclone 
model. Also 
available in 
portable cab- 
inet models. 





cal design engineer, is succeeded 
by Theron C. Hoyt. 


The consulting practice of Guy B. 
Panero Engineers is being con- 
tinued by the firm of Guy B. Pa- 
nero, Inc. Officers are: chairman of 
the board, Guy Arthur Panero; 
director, Robert B. Panero; presi- 
dent, Fritz Kindler; vice presidents, 
Albert M. Laukaitis, Jack W. Bar- 
rett, Robert M. Pope, and Basil J. 
Candela; secretary-treasurer, Rob- 
ert C. Sussman. 


A new firm, Barton, Brown, Clyde 
& Loguidice, has been formed for 
the practice of consulting engi- 
neering and land surveying, with 
offices in the Northern Lights Office 
Park, Syracuse, New York. Part- 
ners of the new firm are Edwin J. 
Barton, Kenneth R. Brown, James 
E. Clyde, and Frank A. Loguidice. 
The new firm’s primary areas of 
practice will be in the fields of 
civil and sanitary engineering. 


Nick Hernandez, design engineer 
for Harza Engineering Company 
International, was honored recent- 
ly by King Hussein of Jordan with 
a gift of two gold wrist watches, 
the second watch being for Her- 
nandez’s son, born in 1960 in Jor- 
dan. Hernandez has completed two 
years work on the East Ghor Ir- 
rigation Project of the East Ghor 
Canal Authority, and the gift from 
the King was in recognition of that 
service. 


Andrew Krafezyk, a vice president 
of Johannessen & Girand, consult- 
ing engineers, Phoenix, Arizona, 
has been assigned to the firm's 
Bangkok, Thailand, office, to super- 
vise preliminary engineering work 
on a number of airfields in South- 
east Asia. 


Johnson and Anderson, Inc., con- 
sulting engineers of Pontiac, Mich- 
igan, has announced the opening 
of an Arizona office at 4747 N. 16th 
Street, Phoenix, under the manage- 
ment of Robert H. Zumstein. ““ 
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It’s all there, every detail sharp and clear, in Recorpak precision 35mm microfilm images 


There’s more to these Recorpak pictures 
than meets the eye! 


RECORDAK precision 35mm microfilm images 
more than meet DOD requirements—give a 
minimum of 120 lines per mm resolution at 
30-to-1 reduction ratio. 

Look closely at some RecorDAk microfilm images 
in a film reader. See how every detail is sharp and 
clear how the backgrounds are remarkably 
uniform, even though the pictures you’re looking at 
were made from drawings and prints of every 
type and age. 

How do these REcorDAK pictures come out so well? 

First, the negatives are made on RECORDAK Micro- 
File Film with Recorpak Precision Microfilming 
equipment. Carefully controlled exposure techniques 
assure uniform backgrounds and contrast. The ex- 


SRECORDRK* 


(Subsidiary of Eastman Kodak Company) 


originator of modern microfilming 
—now in its 34th year 


‘IN CANADA contact Recordak of Canada Ltd., Toronto 
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posed film then is developed, according to the most 
up-to-date scientific standards. 

Your staff can easily be trained in the use of Re- 
CORDAK Micro-File equipment especially calibrated 
to produce images which meet DOD requirements. 

This is important, for your success with an auto- 
mated engineering drawing program depends mainly 


on the quality of the pictures you use, and on the . 


quality of the prints you can make from them. 

Free booklet goes into more details on precision 
microfilming available through Recordak or a Micro- 
filming Dealer of Recordak. 


eeveeeeeeeeee +MAIL COUPON TODAY+ se eeceeceeeeas 
RR-12 


RECORDAK CORPORATION 
415 Madison Ave., New York 17, N.Y. 


Name 


Send booklet describing Recorpak Engineering Drawing 
System and name of nearest Microtilming Dealer of Recordak. 





Position 





Company 


Address 





City Zone State. 








eeeevevreeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeese 
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Control concrete temperature cracks 


Shrinkage and temperature stresses that lead to damaging 
cracks can be controlled with USS American Welded Wire 
Fabric. Closely spaced wires, with a minimum tensile 
strength of 75,000 psi, distribute the required area of steel 
evenly throughout the entire concrete slab. And electrically 
welded intersections anchor the steel in both directions. 

Prevents damaging cracks. The yield strength is figured 
at 80% of the ultimate strength or 60,000 psi. Thus, 50% 
greater design stress is permissible than with most hot 
rolled reinforcing steels. The result is that USS American 
Welded Wire Fabric will be effective in preventing damaging 
cracks in a concrete structure at a much higher stress. 
Spacing of each reinforcing member is guaranteed to a 
tolerance of +14” and cold drawn to a tolerance of .003”. 

Welded Wire Fabric eliminates the costly, tedious tying of 
bars and assures the steel being positioned exactly where 
needed. Convenient rolls or flat sheets sized to your speci- 
fications save time and reduce costs. 

All concrete slabs on fills or grade should be reinforced 
with welded wire fabric . . . it adds 30% to the strength of a 
plain concrete slab. Thus, the cost of a reinforced concrete 
slab is much less than an unreinforced slab of equal strength. 
For the full story, call or write American Steel and Wire, 
Dept. 1293, Rockefeller Bidg., Cleveland 13, Ohio. USS and 
American are registered trademarks. 

Innovators In Wire 





American Steel and Wire 
Division of 
United States Steel 


Columbia-Geneva Stee! Division, San Francisco 
Tennessee Coal and Iron Division, Fairfield, Alabama 
United States Steel Export Company 





YOUurS 
from DORR-OLIVER 


vm improwed wethed > o 
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provess demands 


Dorr-Ouver 


Valuable new information 


describing 


NEW EQUIPMENT 
FOR ACTIVATED 
SLUDGE TREATMENT 


Climaxing almost 10 years of research, Dorr-Oliver* 
now presents four advanced developments in equipment 
for treatment of sewage and industrial wastes by the 
activated sludge process. 

Thoroughly proven in full scale plant installations, 
they offer the consultant or sanitary engineer new oppor- 
tunities for efficient sewage plant design and maximum 
flexibility in meeting a particular need. 

Basic information is contained in the four newly pub- 
lished bulletins shown above. The equipment described 
comprises: 


@ THE D-0® AERATOR 
An improved method for providing highest oxygena- 
tion capacities and transfer efficiencies. 
2] THE D-O INKA AERATION SYSTEM 
A unique new design using low pressure air for acti- 
vated sludge aeration. 
© THE DORR-OLIVER SPIROVORTEX® SYSTEM 
Combines the simplicity of Biofiltration® with acti- 
vated sludge treatment performance and efficiency. 
4) THE DORR® RSR CLARIFIER 
Minimizes sludge detention in final clarifiers. Design 
features allow rapid return, positive control, and 
visual assurance of continuous removal of activated 
sludge. 
For copies of these bulletins, write Dorr-Oliver 
Incorporated, Stamford, Connecticut. 


“DORR- OLIVER. 


ey v Ww WORLD-WIDE RESEARCH * ENGINEERING *¢ EQUIPMENT 
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Dec, 3-6. American Institute of Chem- 
ical Engineers; ‘General Meeting, 
New Yorker Hotel, New York, N. Y. 


Dec. 6. American Institute of Con- 
sulting Engineers; Luncheon Meeting, 
Engineers’ Club, New York City. 


Jan. 8-12. Highway Research Board, 
National Academy of Sciences, Na- 
tional Research Council; Annual 
Meeting, Sheraton-Park Hotel, Wash- 
ington, D, C. 


Consulting Engineers’ Calendar 


Jan. 11-13. New York State Society 
of Professional Engineers; Winter 
Meeting, Schenectady, New York. 


Jan. 15. American Institute of Con- 
sulting Engineers; Annual Meeting, 
Engineers’ Club, New York, N. Y. 


Jan. 22-Feb. 1. University of Cali- 
fornia Extension; Short Course on 
“Engineering and Management,” 
Campus, UCLA, Los Angeles, Cal. 


Jan, 25-27. National Society of Pro- 
fessional Engineers; Meeting, King 
Edward Hotel, Jackson, Mississippi. 


Jan. 28-Feb. 2. American Institute 
of Electrical Engineers; Meeting, 
Hotel Statler, New York, New York. 


Jan. 29-31. American Society of 
Heating, Refrigerating, and Air Con- 
ditioning Engineers; Me#ting, Chase- 
Park Plaza, St, Louis, Missouri. 


Feb. 4-7. American Institute of Chem- 
ical Engineers; National Meeting, 
Statler Hotel, Los Angeles, California. 


Feb. 12-15. Air-Conditioning and Re- 
frigeration Institute; 12th National 
Exposition, Los Angeles, California. 


Feb. 13-14. Division of Sanitary En- 
gineering, Illinois Dept. of Public 
Health and Dept. of Civil Engineer- 
ing, University of Illinois; San:tary 
Engineering Conference, Urba:.a, Ill. 


Feb. 17-22. National Bituminous Con- 
crete Association; Annual Convention, 
Flamingo Hotel, Las Vegas, Nevada. 


Feb. 18-22. American Institute of 
Mining, Metallurgical, and Petroleum 
Engineers; Annual Meeting, New York. 


Feb. 19-23. American Society of Civil 
Engineers; Convention, Hotel Sham- 
rock, Houston, Texas. aa 





Exhausting/Supplying air has been Western's 
only business for 40 years. Ask about system engineered quality 
roof ventilators next time you have an air moving problem. Western's 
complete line of compact centrifugal, axial, and gravity equipment is 
engineered to move air efficiently and economically. Complete engi- 
neering service and maximum production flexibility enable Western 
to solve your special ventilation problem. Write for catalog and name 


of nearest representative. 
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WESTERN ENGINEERING 


& MFG. CO. 


P.O. Box 66455, Los Angeles 66, Califorria 


MEMBER OF AIR MOVING AND CONDITIONING ASSOCIATION, INC. 





During the past year, our field repre- 
sentatives have reported many cases of 
improperly, and uneconomically, ap- 
plied temperature regulators. To help 
you avoid some of these costly mis- 
takes, here are a few tips on selecting 
the most effective and economical tem- 
perature regulating valves for your 
applications. 


1. Instantaneous heaters require a 
special action for close temperature 
control and freedom from hunting. 
In the Spence ET124 series, steam 
pressure is modulated according to 
temperature (demand) and is auto- 
matically regulated at any pressure 
established by the demand. 
Storage heaters, on the other hand, 
are more economically controlled 


by the Spence ET14D,; which in- 
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cludes 4 simple temperature-actu- 
ated pilot that opens and closes the 
main valve to maintain a constant 
temperature. 


. Air control systems can now. have 


a +5°F control accuracy under wide 
and instantaneous load swings with 
the Spence EAT regulator. Engi- 
neers report savings of up to 50% 
in installed costs with this recently 
developed Spence cascade system 
when it has been used in place of 
conventional instrumentation. 

For the combination of very low 
pressure differentials and ait or 
water control, Spence recommends 
Type G2T40. This single seated 
pilot operated valve provides fast, 
positive response in 2” through 8” 
valves. Double seat'Type G22 is also 
available in 10” through 12”. 


COMPLETE LINE OF 
PRESSURE AND TEMPERATURE 
REGULATORS 
IN THE 
WORLD 





5. When very low pressure differen- 
tial is encountered with valves of 2” 
or less, the Spence direct operated 
T2 is recommended. The sensitive 
vapor tension thermostat responds 
quickly to smali changes in bulb 
temperature for continuous, accu- 
rate control. 


In this brief description of industrial 
process and heating temperature con- 
trol, we have given a few important 
tips in proper regulator selection. If 
you would like more detailed informa- 
tion on these control. applications, 
write for the new Spence Temperature 
Control Bulletin [TV 1014. 88-180 


SPENCE ENGINEERING COMPANY, INC. 
Walden 1, N. Y. 
Paulsen Spence, P. E., President 
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Article Reprints 


For free copies of reprints listed below, 
write on company letterhead to Reader 
Service Dept., CoNnsuLTING ENGINEER, 
217 Wayne St., St. Joseph, Michigan. 


“Engineers as Executives” 

“The Use and Misuse of Earth, Dams” 
“Computerizing Foundation Design” 
“How Safe Is Your Fallout Shelter?” 
“Computers Need Conditioned Air” 
“What Luminaires Really Cost’) , 

“Dust and Fume Collection Equipment” 
“Highway Bridges . . Welded or Riveted?” 
“Product Acceptance Tests” 


Special Staff Reports 


“Government in Engineering” 
“Highways” 

“Sewage Treatment” 
“Standby Power” 

“Materials Handling” 
“Hospital Engineering” 
“Airports” 

“School Engineering” 
“Industrial Power Plants” 
“Shopping Centers” 


Committee of One-Hundred 
Reports 


“How the Consulting Engineer Serves: 
The Private Client; 
The Publié, Client; 
The Architect” 

“How to Get ‘on the Engineer’s Specifi- 
cations” 

“How to Improve Consulting Engineer- 
Manufacturer Relations” 

“Specifications: Wip WwW rites Them; 
How They Are ‘¥ritten” 

“How to Prepare Catalogs For Con- 
sultants” 

“How to Prepare Ads For Consulting 
Engineers” 

“Specifications . . . Who Makes The De- 
cisions?” 


¢ 


Booklet 


“How to Sell a Consulting Engineer,” 
25¢ per copyy Booklet now in its 4th 
printing, desigjed to guide those outside 
in dealing with those inside the profes- 
sion — but a piece that is as popular with 
consultants as with those pr whom it 
was written. Excellently illustrated with 
woodcuts by Philip Reed. 
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Systems, RA at 1330 8. Kostner 
_ DIVISION OF CONCO ENG NEERING WORKS. INC. 


CONCO 


OVERHEAD 
TRAVELING 


CRANES 


in capacities toI50 tons 


Conco Semi-Gantry Crane 
custom-engineered for service 9 2" 


: ° . LON 
in a Chicago area steel mill WS: 


Write for Crane Specifications Tablet con- 
taining five sets of general service crane 
specification data and forms. 


For information on Conco Cranes, Hoists 
ond Trolleys Request Bulletin 50008 


Material Handling Division 
CONCO ENGINEERING WORKS, INC. 
Mendota, Illinois 


AFFILIATES: 


SPARTAN TOOL DIVISION, Powered Sewer Cleaning 
FIELD CONTROL DIVISION, Barometric Draft Conttols — 


CONCO BUILDING PRODUCTS, INC., orc Tile, Stone. 


» 








CHICAGO TRAMRAIL, ey wo “ “Trak-Rak” Stacker Cranes, Monorail 
and “Fas-Lok Ave., Chicago, is now a 


< 





it moves 


... powered and 
controlled 
by Westinghouse 





Press a button—an indoor auditorium becomes an open air 
stadium in 244 minutes—and behind that button°is an un- 
paralleled story of engineering and construction cooperation. 
Architectural and engineering teamwork has given Pitts- 
burgh the world’s first movable roof auditorium. This 
versatile structure adds to the city’s renaissance, in one 
building, a 14,000 seat sports arena, a convention hall, 
open air amphitheater, and an exhibit center. Westinghouse 
products bring the facilities to life, give precision control for 
the delicate manipulation of six 300-ton movable leaves. 
Outwardly, the new auditorium is a 400’ stainless steel 


4-94176-1 





umbrella, suspended from a space frame cantilevered from 
the ground. That is one outstanding construction team- 
work story. 

[nside, coordination culminates in a control console 
located high above the seating area. From this station the 


Construction Motivators: The Authority & Industry 

l tor seated: Judge A. L. Wolk, Vice Chmn.; N? Stabile, Sec’ry Treas.; 
W. B. McFall, Chairman; H. R. Edelman, jr., Pres. Heyl G Patterson; 
and D. 7.-McDonald, Vice Chmn. 

standing: C. B. Jansen, Member; J. E. Rayne, V. P. Westinghouse; and 
Edw. Fraher, Exec. Director 





ogee 


The six movable roof leaves are driven by West- O. M. Newman, Heyl & Patterson, and Edward Cohen, Ammann 
inghouse right angle gearmotors, five to each leaf. & Whitney, discuss roof electrical drive with C, G. Falkenstein, West- 
Photo shows base of one of the movable leaves inghouse, kneeling in front of main roof reactor control cabinet. 

with the acoustic ceiling panels removed. 


unique movable roof drive system is activated. An AC 
reactor control scheme keeps all six movable leaves in step 
throughout open and close cycles. Each leaf is driven by 
Westinghouse Moduline® gearmotors, with opposite leaves 
being operated in pairs. 

Close cooperation among architects, engineers, owner, 
contractors and. Westinghouse helped to provide a system 
flexible enough to serve varying building demands, with 
the high degree of electrical reliability required. 

For more complete information on the electrical aspects 
of construction, write to: Westinghouse, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. 


J-94176-3 


5KV metal-clad switchgear contains a tie-breaker Checking construction progress are C. J. Long and F. J. Sarknas, 
to provide emergency swithhing between two in- Westinghouse. In background, 1500 kva*power center supplies power 
coming 4160-V lines. Seen here: N. J. Grady, for building auxiliary and air conditioning compressor motors. 

V.P., Ernst, C. J. Long,,and A. B. Janaszek. 


Westinghouse Motor Control Center located in the Mechanical Three 125 hp Lifeline A motors drive freon compressors 
Room centralizes auxiliary motor controls. Discussing installation to chill brine supply for ice rink pipies. Seen here are P. 


advantages are H. R. Helvenston, C. J. Long and N. J. Grady F. Schad, Limbach, and C. G. Falkenstein, Westinghouse. 





There’s no waste with a PYREX’ drainline 


No installation waste. The new one-nut joint on PYREXx® 
“double-tough” drainline speeds installation, saves dol- 
lars and days. 


No corrosion waste. Pour whatever you like down a 
Pyrex drainline—it’s resistant to more acids and acidic 
materials than any other drainline. 


No maintenance waste. It neither leaks nor corrodes, so 
maintenance costs flush away. Should someone drop 
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something down a drain or plug it up, you gan spot the 
trouble visually. 

If you want more reasons for specifying PyREx drain- 
line, we’ve got a bulletinful. Write for a copy of PE-30. 
Piznt Equipment Department, 2412 Crystal Street, 

° 


ing, N. Y. i 
Corning, N. Y see our catalog in Sweet’s 8 


CORNING GLASS WORKS 


CORNING MEANS RESEARCH IN GLASS 
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The six movable roof leaves are diiven by West- 
inghouse right angle gearmotors, five to each leaf. 
Photo shows base of one of the movable leaves 
with the acoustic ceiling panels removed. 


5KV metal-clad switchgear contains a tie-breaker 
to provide emergency switching between two in- 
coming 4160-V lines. Seen here: N. J. Grady, 
V.P., Ernst, C. J. Long, and A. B. Janaszek. 


Westinghouse Motor Control Center located in the Mechanical Three 125 hp Lifeline A motors drive freon compressors 


Room centralizes auxiliary motor controls. Discussing installation to chill brine supply for ice rink piping. Seen here are P. 


advantages are H. R. Helvenston, C. J. Long and N. J. Grady. F. Schad, Limbach, and C. G. Fa 


QO. M. Newman, Hey! & Patterson, and Edward Cohen, Ammann 
& Whitney, discuss roof electrical drive with C. G. Falkenstein, West- 
inghouse, kneeling in front of main roof reactor controF cabinet. 


unique movable roof drive system is activated. An AC 
reactor control scheme keeps all six movable leaves in step 
throughout open and close cycles. Each leaf is driven by 
Westinghouse Moduline® gearmotors, with opposite leaves 
being operated in pairs. 

Clos¢ cooperation among architects, engineers, owner, 
contractors and Westinghouse helped to provide a system 
flexible enough to serve varying building demands, with 
the high degree of electrical reliability required. 

For more complete information on the electrical aspects 
of construction, write to: Westinghouse, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. 
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Checking construction progress are C. J. Long and F. J. Sarknas, 
Westinghouse. In background, 1500 kva power center supplies power 
for building auxiliary and air conditioning compressor motors. 


kenstein, Westinghouse. 


° 








Operator’s view from roof control console high above 
the spectator area. Visible through the glass front is the 
juncture of the first two movable leaves of the roof. 


Builder: Public Auditorium Authority of Pittsburgh & Alle- 
gheny County: Resident Engineer G Supt. of Construction: 
H. Rey Heivenston 

Architects: Mitchell, & Ritchey, Pittsburgh 

Roof Designers G& Engineers: Ammann & Whitney, N.Y. 

Electrical Engineer: Carl J. Long & Associates, Pittsburgh 

Mechanical Engineer: John Mullin & Associates, Pittsburgti 

General Céntractor: Dick Corporation, Large, Pa. 

Electrical Contractor: E. C. Ernst, Inc., Pittsburgh 

Mechanical Contractor: Limbach Company, Pittsburgh 

Drive System Contractor: Heyl & Patterson, Inc., Pittsburgh 


Sheet 


Another Westinghouse power center, this 300 kva ASL dry type 
supplies lighting and auxiliary power. Discussing its component parts 
are C. J. Long, A. B. Janaszek, M. A. Geffel and Albert Simgn, Ernst. 


Sy 


One of main power transformers rated 2500 kva 
at 11.6 kv to 4160 volts. Discussing the ary 
supply are C. J. Long, Electrical Engineer, M. A. 
Geffel, Ernst, and A. B. Janaszek, Westinghouse. 


Westinghouse 


— 


Type M Electric Stairway transports 8,000 persons 
/hr. Top to bottom: E. R. Gallagher, supervising 
architect; H. R. Helvenston, resident engineer; 
and A. Simmonds, Westinghouse Elevaior. 


% 


Fan room equipped with Series..8000° Air-Foil .ceritrif- Westinghouse mercury vapor parking area and floodlighting are 


ugal fan and air conditit 





Westinghouse, with es 0 ser Consulting. Engineer, room. M 


air conditioning and ventilation system designer. 


) 


ing coils. W: Y. Humphreys, operated from this remote control panel located in the mechanical 
A. Geffel, Ernst, tests lighting circuits. 
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Consulting Engineer 


Editorial Index, 


A 


Acoustics 


Engineers Must Understand Acoustics, Jerome Good- 
man, p125, July. 

How to Eliminate Noise from Air Conditioning Sys- 
tems, Lewis $. Goodfriend, p112, March. 

Air Conditioning ; 
Air Conditioning Controls, Ralph Torgerson, p79, Nov. 
Computers Need Conditioned Air, P. A. Green and 
J. E. Robbins, p110, Nov. 

Engineering the Bowling Boom, Seymour Ribyat, 
p118, Sept. 

How to Eliminate Noise from Air Conditioning Sys- 
tems, Lewis $. Goodfriend, p12, March. 

Is On Premises Power Generation the Answer?, D. 
Dana Price, p126, Sept. 

Systems Selection for Air Conditioning, Sidney Litt- 
mann, p116, June. 


Air & Stream Pollution 


Dust and Fume Collection Equipment, Carl R. Flodin, 
p116, May. 

Garbage. Can Burn Clean, William McGrath, p106, 
Aug. » 


° 


Associations 


ACEC Urges Gove srminent Coopgration Staff, p80, 
May. 

Air ‘Conditioning Controls, Ralph T wgerson, p79, Nov. 
ARBA Engineering Division Meta 

p41, ‘May. 
BRI Holds Fall Conference, Staff, p156, Jan. 
Canadian Consultants’ Meeting, Staff, p125, Aug. 
CE Associations in the West, Staff, p75, March. 


CEC Budget Provides for Executive Director, Staff, 


p138, June. 

CEC-PC Literature Competition, Staff, p23, May. 
Council at Pittsburgh, The, Staff, p135, Jan. 

CCELS Meeting Notes, Ralph Torgerson, p64, April. 
CSI On Specifications, The, Staff, p59, July. 


Engineer in Public Life, The, T. Carr Forrest, p116, 


May. 


FIDIC General Meeting, Wm. W. Moore, p56, Aug. 


‘Marjorie Oden, 


‘Contracts .. 
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Mechanical-Electrical Conflict, Ralph Torgerson, p141, 
Sept. 

NSPE and Unionism in New York City, Marjorie 
Oden, p76, Sevt. 

NSPE on Professional Ethics, Staff, p163, May. 

NSPE Report, Staff, 'p138, April. 

Planners in Jersey, The, Marjorie Oden, p131, Aug. 
Producers’ Council Meeting,’ Staff, p146, Nov. 
Scraps & Shavings from NSPE Annual Meeting, Staff, 
p154, Sept. 

Societies, Occupy New Home, Marjorie Oden, p63, 
Oct. 

State Level Unity, Staff, p140, Oct. 


C 
Civil Engineering 
Capitol Extension,:The, Staff, p96, Feb. 


Computerizing Foyndation Design; Gli Czerniak and 


Thomas Lazear, p113, Aug. 
Dangerous Blue Danube, The, Attila M, Bene, 598, 
March. "3 

Digital Electronic Computers, William B. Ball, p15, 
uly 

poe and Harbors; Staff, p71, Dec. _ 

Grain Elevator Design, George Levin, p92, Aug. , 
Highways, Staff, pe April, : 
Highway Bridges . - Welded or — Norman 
Marks, p111, June. 

How Safe Is Your Fallout Shelter, John Snell, p106, 
Nov. 

Large Dams . . . Their. Engineering Significance, G. S. 
Sarkaria, p83, F eb. 

Prestressed ‘Concrete Poles Gain AGceptance, H. K. 
Fairbanks, p}24, March. 

To Build a Beach or Clear a Channel, Pér Bruun, p96, 
an. 

oe and Misuse of Earth Dams, The, George F. 
Sowers, plUu, July. 


Codes & Standards 


An Analysis of Structural Trends, Harold Woodward, 
pl02, Aug. f 
. Tailor-Made or Standard Form?, George 
Levin, p100, June. 
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Changing educational patterns 
demand flexible schools 
with learning spaces equipped 


: for year-round air conditioning 
The key: to under unitary control— 
as an economic necessity based 


fe school air conditioning upon educational productivity 
for the life of the building. 
is in your hands... 


~ 
2 





New schools need air conditigntng. 

To produee the ‘quality and quantity of education required in the future, 
school buildings must*be free of the excess heat that shackles learning 

in many of the nation’s classrooms ftom early spring to late fall. 

School people know this; but some of them are inhibited by public opinion 
or by the notion that an air-conditioned school must be an inartistic box. 

It is largely up to you to correct these impressions ., . by explaining 

how air conditioning eliminates the greatest chysienl threat to learning, 

and by showing how it frees schapl architecture froni old clichés and permits 
you to meet |the educational specifications with originality and economy. 
As you know, a renaissance in school design is already under way, 
stimulated by the need for controlled environment schools— 

and Nesbitt| Year-Round Unit Ventilators are being widely employed as the 


preferred equipment for all-season thermal comfort in every learning space. 
Nesbitt can help you to explain thé importance of school air conditioning 
whi i slide films, case studies, cost data, publications, and other services. 
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Year-Round Unit Ventilator and Stdrage Cabinets: « Made and sold by John J. Nesbitt, Inc., Philadelphia 36, Pa. 
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New Concrete Code, Marjorie Oden, p39, April. 
Product Acceptance Tests, W. A. Tripp, p94, May. 


Committee of One-Hundred 


Direct Mail Literature, p102, March. 
Specifications ... Who Makes The Decisions, p98, Nov. 


Concrete Construction 


Design of Shell Structures — Barrel Vaults, Milo 
Ketchum, p106, Sept. 

Design of Shell Structures — Folded Plate Forms, The, 
Milo Ketchum, p118, Jan. 

New Concrete Code, Marjorie Oden, p39, April. 
Prestressed Concrete Poles Gain Acceptance, H. K. 
Fairbanks, p124, March. 


Cover Personalities 


Beck, R. W., April. 

Bogle, J. M. Linton, Feb. 
Bosch, Lester L., March. 
Goodkind, Morris, Sept. 
King, Harold P., June. 
Lockwood, Mason G., July. 
McCarthy, Gerald T., Nov. 
Nervi, Pier Luigi, Dec. 
Ross, John H., Aug. 

Van Doren, L. M., May. 
Wilson, Murray A., Oct. 


Economics 


Economic Outlook — 1961, The, Jules Bachman, p105, 
Jan. 

Engineering for Econon, J. B. MgcLean, p76, April. 
Engineering Productivity, John Girand, p99, Aug. 

F inahcing Utility Lines, Staff, p84, June. 

Fiscal Management for the Consultant, C. Maxwell 
Stanley, p104, March. 

How To Make an Engineering Analysis, Atthur F. 
Weers, p91, Feb. 

What Is Net Worth Really Worth?, Carl H. Ristau, 
p77, Feb. 


Education 

An Engineer is not a Scientist, Edward H. Harris, p68, 
July. 

Scientific Man in the Literary World, The, John F. 
Lee, p86, Jan. 


Electrical Engineering 


Capitol Extension, The, Staff, p96, Feb. 

Cathodic Protection Against Corrosion, E. H. Thal- 
mann, p122, Nov. 

Engineering for’Economy, J. B. MacLean, p76, April. 
Engineering the Bowling Boom, Seymour Ribyat, 
p118, Sept. 





ALTEC ARENA SOUND SYSTEM 


SELECTED FOR MAXIMUM 
FLEAIBILITY, FINEST FIDELITY 


SOUND PROBLEM: Various events — sports, plays, conventions, rallies, 
musicals, meetings — take place at the Arena. Only hours after a concert, the 
arena may be filled by 8,000 shouting conventioneers or an equal number of 
rooting sports lovers. The sound system required) remarkabie flexibility to 
provide consistent quality under these dramatically variable conditions. 


SOUND SOLUTION BY ALTEC: The specifications of the problem were 
met, and exceeded—at a competitive price—by Altec. Eight main area systems, 
each with its own Altec “Voice of the Theatre” ® Speaker System, 80 watt 
amplifier, and controls. Separate systems in small meeting rooms, coverage of 
dressing rooms and office areas. Altec compressor amplifiers automatically 
maintain uniform sound level throughout. The result? Maximum flexibility 
for finest fidelity. Simple operation. Ultimate reliability that will save the Arena 
many dollars for many years to come. An evaluation? This from The Grand 
Rapids Press: “... sounds almost as good as stereophonic sound properly 
placed in your living room.” 

Altec is the acknowledged single source for finest component sound systems. 
Each Altec sound system is custom designed to precisely meet the requirements 
of a specific problem. For the optimum solution to your audio problem, call 
an Altec Sound Contractor (see Yellow Pages) or write Dept. CE-12. 
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ne $5.10. 31 Gi? 1 
“sody (1) and CAP (2)—-Forged Naval Bronze; 
HANDLE (3)—Malleable Iron; STEM (4), DISC (5) 
and BALL (6)—Naval Bronze; SEAT (7)—Buna "N" or 
Teflon; SPRING (8)—Phosphor Bronze; O-RINGS(9, 
10, 11)—Buna. “N” or Viton; NUT (12)—Cadmium 
— SCREW (13)-Carbon Steel 
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BUNA'N’ . 
OR TEFLON 


Take a good 


look at it!.. 


It’s the ball valve you’ve been waiting for...the 
R-PaC BL-300...for dependable, trouble-free 
operation in water, oil and gas service. It is an 
entirely new concept in ball valve design—a com- 
bination of special features perfected with but one 
objective: to provide you with a precision-built ball 
valve that costs no more than a high quality, standard 
bronze gate valve. 


The BL-300 has undersone hurdreds of thou- 
sands of openings and 1}: «ings without leakage or 
wear. It is fast and easy to operate, requiring 
only a quick quarter-turn of the handle to open 
aiid close, compared to several full turns needed 
t6 operate a gate or globe. valve. 


In every way the BL -300 is truly outstanding... 
a triumph of modern valve technology. We invite 
you to view every precision detail of this new low- 
cost ball valve in a personal demonstration with 
your R-P&C distributor. Or, write us at Reading, 
Pa., apd we will gladly send you descriptive 
Folder DH-38A containing complete product in- 
formation and specifications. 


FEATURES...FEATURES...FEATURES 


e The BL-300 has “auto- 
ating’ seats to assure pos- 
itive sealing in either flow 
direction, making it ideal 
for vacuum service. 
@ Perfectly machined ball 
combines with auto-mating 
seats for smooth, positive 
valve Operation. 


e Wiping action of ball 
across seats prevents accu- 
mulation of foreign matter, 
eliminates maintenance. 


e Choice of two seats— 
Buna “N” or Teflon—for 
your service requirements. 


e Two “O” ring stem seals 
assure a leak-proof stuffing 
box for the entire service 
life of the valve. 


@ With Buna “‘N” seats, the 
BL-300 is rated for 300 psi 
—water, oil, gas—at 250°F 
maximum; with Teflon 
seats, 300 psi—wog—at 
450°F maximum. 


*Teflon is a registered trademark of the E. |. DuPont de Nemours Co. 


R-P&C Valve p Division ¢ American Chain & Cable Company, Inc. 


Réading, Pa.,Atianta, Boston, Chicago, Denver, Detroit, Houston, Los‘Angeles, New York, Philadelphia, Pittsburgh, San Francisco, Bridgeport, Conn. naan 


DECEMBER 1961 


‘ 





0 
g 
° 


How to Make an Engineering Analysis, Arthur F. 


Weers, p91, Feb. 


Is On Premises 'Power Generation the Answer?, D. 


Dana Price, p126, Sept. 
Product Acceptance Tests, W. A. Tripp, p94, May. 


What Luminaire’ Really Cost, Leonard Parks, po4, 
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go 


June. 


Employee Relatibe. ws 


Finding and Hiting Engineers, Marjorie Odeny pT7s 
June. q 
Secretaries for Engineers, Staff, p73, Feb 
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Engineer-Client Relations 


Catch Yourself : College -Client, Stuart dye, _p%s, 
Sept. 

Confidential cee Walter E, Lebo, p40, July. 
Contracts . . . Tailpr-Made or Standard Form?, George 
Levin, p100, Junes 6 

How Plant Engirers V.2w Consultants, Staff, p157, 
May. 

How to Select At Consulting Enigineer, Staff; . p137, 
Nov. i 

New Trend Soe t Tumkey?,. Staff, p26, May. 

Ohio Defines Engineering, Lawyers Challenge AIA, 
Melvin Nord, p44{ Sept. 

Productive Client Relations, Fred. G. Goff, 149, 
March. a 
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Qualification by Geographic Location, Donald, R. 
Goodkind; p12 Jiily. ( 

Small Authidritids — Engineers Politic, William 
Sees, Jr.,5p130, Sept 


t) 


Engine Gover Relations, 0 
AGEC Urges Government Copperatidn, Staff, peo, 
May. ot 
Government ii jhiginesrtag, Steff, p88, Oct: 
Navy‘and Consultants, The, Matjo Dion: p49, July. 
New Pitch to N Chien , Staff, p24; Jan. @ 
Rosition Paper, TheStiff, pf34, Oct. ¢) 
Slow ‘Death for the a ie Braff ee. Sept 


Ethics (© ‘ ve 


Confidentidf Ipformation, Walter £. Lobo; p14o, july. 
NSPE. on. Profésgignal ‘ sal Staff, p163, May. _ 
Where to Advertise, Staff, pia July. 5? 


Ps Fill 
Fees r 9 
Mechanical-Eléctri¢al F ges, FE OP tunis p64, Aug. 


NSPE. Report, Staff, p138, April. 
Slow Death for.thé’Professions?, Staff, p30, Sept. 


Foreign 
ACEC Orges Cooperation, Staff, p80, May, 
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© Eliminates Expensive a Troublesome Stillifg Wells 

@ Permits Installation of 
Readily Accessible _ ® 

@ Self-Purging—Battery Operated « 


Recorder Where It'ls 


® 


) 


| Pressure corresponding té head of water is imparted to the 
: = a ee * Manometer which®ditomatically adjusts for in@reases and 
y FLOSS Myx i decreases in stage by mégns of a servo. motorgthe meghan- 
TH VY WY ical output operating a” graphic fecorder or water «level 
; 4 transmittér, Tjhe Recordér gan be located above flood. level 
5 Ww with the connecting tube|laid flexibly down thie river bank. 
SK ‘1 Oper es for long periods on inexpensive dry cell batteries, 
Kr and from readily, obtaidable nitrogen a. Requgst 
Res, BULEETIN 18 for complete:details' 
;, ~S - - @ 
Specialists « KES wn S ject se 
in hydrologic ~~” SK SS Sa ; 
_instruments Sy 


ne LEUPOLD &-STEVENS INSTRUMENTS. INC. 


century 4445 N.E.GLISAN STREET cy PORTLAND 13, shite 
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_ NO BRICK HEADERS!. _ 
NO THRU WALL EXPANSION JOINTS 


g 


» WITH’ ECONO-LOK” 


q 


Exposed. sides and _interior..sides of. faced masdpry Walls are subject to. differing 
# stresses qinder varying atmospherie conditions. . j 
~ These. stresses continue throughout the life dj othe building and will—if not 
< relievéd—eventually cause: fatigue failure. a 

These normal stresses can be virtually climingfed throdh the use of ECONO- 


LOK®** reinforcing ties and the proper spacing’ of ‘control , or’ expansion joints. 


~ WRITE FOR NEW TECHNICAL CATALOG. i 


saebsstine 


‘AA WIRE PRODUCTS COMPANY 


714 EAST 61st STREET » CHICAGO 37, ILLINDIS 


1961 Oarcn 2 © and/or Ind. Const. = « *PAT. PEND. ©1960 AA WIRE PRODUCTS COMPANY REG. U.S. PAT wr 





British Engineering in Foreign Projects, Staff, p77, Oct. 
Canadian Consultants’ Vancouver Meeting, Staff, 
p125, Aug. 

Consultant Comes of Age in Japan, The, Staff, p85, 
Sept. “ 

Corporate Practice, Hans F. Buchi, p83, Nov. 
Dangerous Blue Danube, The, Attila M. Bene, p98, 
March. e 

East Africa’s New Nations, The Economist Intelli- 
gence Unit, p118, July. ° ‘i 
FIDIC General Assembly Meeting, Wm. W. Moore, 
p56, Aug. 

Is a Channel Tunnel Feasible?, The Economist Intelli- 
gence Unit, p124, June.: 

London’s Crystal [Palace, F. C. Livingstone, p88, Aug. 


H 
Highways 
Highways, Staff, p80, April. 
Highways Can Be Safe Ways, E:nest F. Siegel, p109, 
March. § 
Highway Bridges . . 
Marks, p111, June. 


io) 
. Welded ‘or Riveted?, Norman 


History of Engineering 
Belidor’s Architecture Hycraulique, James Kip Finch, 
p120, Marth. 

§ 


p88, Aug, 
“:-Mathematical Instuuents, James Kip Finch, {ip102, 


Belidor’s Architecture Hydraulique, James Kip hd inch, 
p126, May. 

Belidor’s a Science des Ingénieurs, James Kip Finch, 
pl04, Feb. 

Belidor on Ports and Harbors, James Kip Finch, p128, 
June. ‘ 

Cable aad Cog, Richard Sandérs Allen, p133, July. 
London's Original Crystal Palace, F. C. Livingstone, 


Nov. 


L. 
Legal Matters © 


Case for Corporate Practice, The, E. Montford Fucik, 
p122, Feb. 
Consultant's Role on the Design Team, The, Harry J. 
Scharres, p114, April. : 
Corporate Pracficé .”.. , The. Illinois Law, Staff; p30, 
Aug. A : 
Corporate Practice . ....The»Real Issues, Melvin N&d, 
pe May. .-.© 
orporate Practice ..,.. The Real Issues — II, Melvin 
Nord, p25, June. K Ot 
pega lwiability,-Herbert Storch, p99, Sept! 
xperimental Evidence, Melvin Nord; p37, Nov. 
Liability 'to.Thifd Persons, Melvin Nord, p66, Feb. 
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... will answer all your enclosure problems 


Here is the new, easier, simpler method of guardfhg 
conveyors and machines and for all in-plant partition- 
ing. Shipped READY for erection, no cutting, drilling 
or welding required. . ... these ifterchangeable ex- 
panded metal panels provide greater safety, cut over- 
all costs; cover a wider range of use and require 85% _ 
less storage. space. i 0 @ ) 


EXCLUSIVE QUIK-ERECT SECTION CLIPS 
save fhuch of the erection time formerly required. é 
Proven successful’ in hundreds of installations, these 
Safe*Gard panels are of welded constructioii, give 
longer life, are rfiore rigid and stronger than wire, i‘ 
will not ravel or fray. rs 

Note enlarged detail 

showing SAFE*GARD 

Quik-Erect 


securely 
joining the interchange- 
e s. 


Write today for more details or call your Globe (GripStrut) Distributor. 
Distributors in all principal cities, listed under “@rating” in your phofge book. 


PRODUCTS DIVISION | . THE GLOBE COMPANY 
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Caterpillar announces the G333 


* J 
% 


x . i 


A significant advancement in small natural gas engines 


¢ Outstanding langevity ¢ Outstanding fuel nannies 


Now, the same basic features that have earned Cat Natural 
Gas Engines industry-wide recognition for long life and low 
cost operation are yours in the new G333. The compact 
G333, like all Cat Natural Gas Engines, is a direct conversion 
from its diesel cdunterpart giving you full advantage of diesel 
strength for the lgss strenuous demands of.gas operation. 


Results: Up to 25,000 hours. of,pperation before overhaul 
. . higher Compression ratios for optimum fuel efficiency and 
increased output per cubic-ingb displacement . . . cagtinuous 
full rated: power, derating only for altitude and ternbeg ature. 
A: ther Cost saving: feature of the G333 is the low-tension 
Ution® system _w ich is standard equipment,’ This system 
KES higher compression ratios practical and extends 
breaker Boirit ‘and spark plug ‘life. 


The.new G333 develops 130,-HP @.2000 RPM and 
75/KW as-an 1800°RPM*Cat Elecffic Set. It is Available in 
cothpression ratios of: 12:1.for processed natural. ga@and 
. 8.5:1 which allows burning of a wide variety of gaseous fuels, 
— well- lead gas. 6 


For” further oe the G333;°contact ‘your 
(jaterpiflar Dealer .or ovrit air t. ‘The Cat.Natural Gas 
Engine line'ranges to 720 HP aiid 450 KW. 


f 
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BTU/BHP-HR 


CONS 


60 .~=—«*100 
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ad 


b 
Fuel consumption for G333 (12:1 compression 
ratio) based on 1000 BTU !ow heat value fuel. 


CATERPILLAR 


Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 
Engine Division, Caterpillar Tractor Co., Peoria, Ill., U.S.A. 


Electric Sets 
Diesel Truck Engines 


Diesel and Naturel Gas Engines © 
Diesel Marine Engines 7 
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Ohio Defines Engineering; Lawyers Challenge AIA, 
Melvin Nord, p44, Sept. 

Planners in Jersey, The, Marjorie Oden, p131, Aug. 
Registration or Regulation?, Staff, p26, March. ¢ 
Requiem for Registration?, Melvin Nord,,p63, March. 
Requiem for mEnenrs Part Il, Melvin Nord, p55, 
April. 

Rulings on Mechanic's Cie. Melvin Nord, p151, Oct. 
Third Party: Negligence, Contract and Tort Liability, 
Melvin Nord, p65, Jan. 


M 
Materials Handling : 
© Grain Elevator Design, George Lévin, p92, Aug. 
Docks and. Harbors, Staff, p71, Dec. 


Mechanical Engineeritg 


Capitol Extension, The, Staff, p96, Feb. 

Docks and Harbors, sid, p.; Dec. 

Dust and Fume Collection E quipment, Carl R. Flodir® 
p116, May. 

Engirieering _ the Rowling Boom, Seymour . Ribyat, 
pHs, fort. 

Garbage Gan Burn Gun William MeGmath, plog: 
Aug. 

Is On Premises Power’ Generation the Answer?, D. 
Dana Price, p126, Sept. 


“ 
Systems Selection for Air Conditioning, Sidney Litt- 


mann, p116, June. : 
»PpP J ® & 


O 


Office Operation 


® 
Direct Mail Literature, S$ iff, p02, March. 

Efficiency Requires Pe Fly Robert. W. Richards, 
pl29, July. 

Engineering’ Productivity, John Girand, p99, de x! 

Engineers a as“Executives, R. E. Mbir, p84, Au 

Fiscal Managemeyt for thes Consultant. q “Mel 


° §tanley, p104, March.» 


Make Your Library Investment Pay Off, Glotia Foans, 
pll4, Nov. 4 
Rent, Build, or Buy?, bat Torgerson, p10, May r 
Secretaries for Engineers, St@ff,-p73, Feb. 

Suburban Cony enience in hide Location, Staff, p133, 
Sept. : i} 


ie yf 


Pp 


Pyofessional pevenerer 


j 
An Architect's Impression of the Design. Professions, 
Robert Allan Jacobs, p134, May. % % 
An Engineer is nota Scientist, E, “HL. Hart#is, pos? July. 
Annual Survey ...... A fpeoadet of Growth, Staff p110, 


Jan. 
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@ very low silhouette design 
@ constructed with heavy gauge aluminum discharge shroud 


@ complimented ty an indestructible housitty for the bearings, 
drive belts and motor Fr 0) 


@ motor bearings, beit and drives completely isciated from the-sir 
stream, peg Mi om tails unit desirdble for use on any application 





_ all the desirable features you want ina Root Exhduster! 


Greenhesk FAN & aig 
SCHOFIELD, WISCONSIN — _@ 


EN 


areeohedk 


LB ©.” 
ALUMINUM 








Incorporated -witf the ‘ciessing design of the GREENHECK LB Reet, 
Exhauster is a new-concept of engineering design: that. assures *the xi- 
mum in efficient, quiet. performance. This is achieved by a completely 
unobstructed, | free-flow vénturi,, a backward curved non-overloading 
wheel, ahd an ynobstrutted discharge ' area.’ 

GREENHECK Belt. Drive, LB, Centrifugal Roof Exhauster? have theen 
tested and rated in accordance with the latest test codes as” Sdopted By 
the Air Movi — Gondifioning Assocation }AMCA) and each unit 
hes the AMCA seal. 


WRITE for complete specifications. Ve 


VENTILATOR CORPORATION - 
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‘Introducing. a Majer Breakthru in 


Series RCS— 
a + Pa : *¢lose-coupled 
BOILER BO: ; design 


6) 


“FRED: PUMP ca Z ) : A 
_ TECHNOLOGY 


> Multi-Stage Centrifugal 


Orty a revolutionary ‘néw kind -ofs bojlér feed pump, could .make 

() this, guarantee possible*or even belieyable. There have’ been ex- 
cellent centrifugals. Theré haverbeén fine turbine pumps. But never 
a@- bump built*to Combine the: best features and: abilities of both— 
plus -a- combination. offeatUres you could never get.before.in any 
purnp.. For instance: 


@ 2Foot NPSH_.af:all heads’ in. all models—{the UltraDyne 
handles boiling’ water with only 2-foot submergence, 
without Vapor ‘bind.) 


w@ No. cavitation and no motgr.overicad: ever. 


@, Substantial ere and operating savings, with 
smaller motor sizes. ; , 


@ More than 4 «dozen Me design features proved in. over 
» a million hours of laboratory and industrial field service. 


CAPACITIES 5-160 GPM. e HEABS to 700 Feet/ 44 sizes in 3 series. 
t : 
Avalable a¥ original equipmept only in SCHAUB BOILER FEED and 


RDEAERATIOQN SYSTEMS. Ancther major step°ahtad for SCHAUB 
and YOU, Mat? coupon for cgnplete, ‘confirming. facts: 


\} 
< ay. ’ ® 
I FREQ + SCMAUB ENGINEERING COMPANY 
i, ‘Qe 5303 el Road, DOWNERS GROVE, ILLINOIS: 
\ oa ’ ‘ee ty oom ° 3 * * ) -, 
| Piéase: send me my cortices técHnical Paci Bulletin 830 on be S¢haub Unrgoyne: 
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Annual Survey, 1961 — Part II, Special Staff Report, 
p1l0, Feb. 

Bringing the Design Professions Together, Philip Will, 
p102, Jan. 

Case for Corporate Practice, The, E. Montford Fucik, 
p122, Feb. 

Concept of the Complete Architect, The, Robert 
Hastings, p108, June. 

End of the Indefensible Status Quo, The, John#. Lee, 
p30, Feb. 

Engineer in Public Lite, The, T. Carr Forrest, p16, 
May. 

Institute for Consulting Engineers, Staff, p75, Aug: 
NSPE and Unionism in New York City, ei ing 
Oden, p76, Sept. : 

Out Damned Spoth Staff, p26, April. 

Professional “We,” The, Staff, p28, April. 
Requiem for Registration?, Part I, Melvin Notd, BBS, 
April. 

Technical Manual, The, Paul Gargy, p68, Dec. 

What's In a Name, Harold Franzblau, p103, Dec. 
Where the Work Wall Be, Staff, p139, May. 

Where to Advertise, Staff, p30, July. 


Public Relations 


Engineer in Public Life, The, T. Carr, Forrest, p116, 
May. ‘ 


Finding and Hiring Engingers, Marjorie Oden, p77, 
June. 

Out Damned Spot!, Staff, p26, ‘ApriJ.” . 

How to Stay Out of Trouble, Staff, p46, March. 
Productive Client Relations, F. G. Goff, p149, March, 
Where to Advertise, Staff, p30, July. , 


R 


Registration 


anmers in Jersey, ‘The, Marjorie Oden, p131, ‘Aug, 
Registration or Regtlation?, Steff, p26, Marah. 
Requiem for Reégistration?, Melvin Nord, p68, March. 
Requiem for Registration?, Part I], Melvin Nortl, — 
p55, Api: 


Sanitary Engineering 


Bituminous Piping’ Controversy, Marjorie Oden, p69, 
Nov. 

Water if . A National Problem, Staff, p105, Oct. () 
Why ‘Not Keep ipUeidetprennd?, Edmund Besselio re, 
p30, Nov. ile) 

Sealants ’ re : 
Using the Exotic Séalai's. Richa: fen. 9114, Feb. 
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AUTOMATIC 
SAMPLERS 


Specialists in 
automatic sampler 
engineering for 
quality control. 


COMPLETE LINE OF SAMPLING AND SAMPLE 
PROCESSING EQUIPMENT 

Wet, dry and dust-tight units. Simple, reliable, automatic. 
Units with cutter travel to 10’ and longer. New bottaem-dump 
dry cutters (patent Bending) for use where headroom is 10” 
or less. 


Dimensioned layout drawings and specifications 
r sent on request, 


NEW.. 30" /sec. Cutter C 


reduces bulk of ee f 


taken — often eliminates 

cost of secondary sampl- —~{ 

ing—without affecting re- ra es oe aes Tea 

liability of sample. 30h ‘Secon : 
& samt A SAMPLE 

DENVER feucns"" 

COMPANY 
1400 17TH ST. + DENVER, COLORAD@ + CH 4-4466 
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The QUICKEST way-to get 


REINFORCED GONCRETE 


SIGNS | rows 


» This valu@ble handbook provides Reinforced Conerete Designs 
»° _ workedrout in accordance with the latestA. C. kK Bujiding»Code. 
Fourth printiag: includes new columr design tables wsing - 
special». large-size bars; 14S and #485, ine 60,000 and_ ; 
735,000 psi yield point steels, plus adgitional information on’ 
Waffle Slabs, Sénd. check. or money .. today, 
ff ‘e © } 
. rt J ae 
‘over 80,000". ~ — over 
. capies iff use’ ‘ 


* 
» 


CONCRETE REINFORCING STEEL INSTITUTE 
3t S, Dearborn. St. (Div. M), Chicago 3, Illinois 


A] 
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7 6 ASU Engine Starting ¢ Controls offer... 
extra protection for your standby wines equipmeni! 


ASCO Engine Starting Controls provide fully Here are other important benefits of. new. ASCO. Controls: 
automatic starting and*stopping of. diesel ar , C . 

gas engine driven generating sets: They offer ASCO FEATURE YOUR BENEFIT 

the extra protectionof a unique disconnect relay Coritrols pecienete® respond Assures starting even after 

which ositivel sierita caceundcians while on. at-50% of normal Battery high cranking current reduces 

a eee es te il se ad hel g liminat voltage. hattery voltage. 

» ecched of datas Sg. atartine Rote: ett eRe Operates over broad ambient Can be installed in unheated 


\ , temperature range. areas of plant. 
‘ fast... onl¥.1/30th of a's ! prado Radian ta ef SSSR YMRS cme ee tested dlls alee SO 
ve aristeriaa™ wire g t of a’ second Repeated or continuous cranking oaths unit adaptable to all 


{ As cycles provided by same panel. engimes. 
1} Industrial control type Provides rugged, sure service, 


s 2° a , components throughout. pot possible with light duty 
AS 0 “ components. 
; Motor driven timing. device: Assures accurate control of timing 


- e 
Flectroma netic cyches—unaffected by temperatures 
ps . or other variables. a 
Can rol ta Uy : ~ Can operatedrom single pole Redudés installation time and 
_" contact on automatic transfer costs. | 
2 vans a: SF mon as a ene cca - peer panel or control statign. 


7 0 


eT 
; ; Coded. terminalis. Eliminates guesswork in 
* For. additional igformation write ‘for Catalog 50-K. 
so ¢ 28 .@ ° , ° ‘ « 


connecting engine and starting 
panel; sjmplifies installation. 


‘ohm ni -4. ae C-fereMictel ba-lce) Mm -S £-ha-t motel | -lel\t-a bhe_ 


tiie ae 
REL | RE 


Battery Charg- 

ers for heavy 

iy duty industrial 

—— , ) use keep engine 

Automatfé Transfer Switches 7 ry Génerator 

fer all classeg of \load to 75m \, @ , eranking bat- 

ugits *AC-DC. Transfer con- i | teries fully 

nected» load to standby power Load Dem ind Con- Sol=noid Valves for air Solenoifis for fuel oharged. 

whgn failure or substantial re- trols aujp»natically sta@tting applicatidne, control devices, op- Charger cdn be 

duction” occurs. Return load qu- start efgine when and@\for.controlling the erating ehutters for combined with 

tomaticaliy when full power is load is applied; atop floy, of codling « water, enginé cooling, and automatic 
restoted—in sizea, frém 10 “to it when lead is re- jadi dnd other ffquids other electric plant transfer panel for compact, 
1200 qe~ps. Write for Catalog moved. «Write for ang, gases. Write’ for applications. Write single package atrangements. 

57-81, \' P Catalog 57-S6. Catalog 25. for,Catalog §7-S5. Write for Catalog 57-Sé. 





Specifications rn 

CSI on Specifications, The, Staff, p59, July. 
Mechanical-Electrieal Conflict, : R. Torgerson, 
Sept. 

Specifications . , . Whé.Makes Thé Decisions, 
Committee of One-Hindred, p98, Nov. 


fi} 
pli, 


The 


Structural Engineering 


Structural Trénds, Harold Woodward, p102, Ang. 
Capitol Exte nsion, The; , Staff, p98, Feb. 
Design of | Shell Stribbtare s:, Bartel 

Ketchum, p106, Sept. : 

Design of Shell Structures — Folded Plate Forms, The, 
Milo -Ketchum, p118, Jan. 

Esthetics of Exposed Structural Steely Victor Santoro, 
p96; ‘Dec. 

Prestressed Steel. Design, Paul Rogers,. p138, July. 


t 
Vaults, 


Milo() 


O 
Transportation 9 _ 
Cable:and Cog, Richard Sanders Allen, P133, July. 
Highways, A Speqial Staff Report, p80, April. 


(-) 


Ww - 


oo 


Water Supply & Waste Disposal 


Gan Ryssia Get Her Rivéls in Orbit?) way Lei, pli; 
Sept. 

FloodControl . ; Average Annual fens Joseph, B. 
Pranzini, p07, May. | i 
Harnessing the Tidés, F- O. Livingstone, p89; July. “ 
Water ...A abies Ln Staff, p105, Oct. 

Why Not Kéep It Resse: 


[Undergrtundy penne 
live tépi30PNov. | 





y_ PREVENT 
LEAKS 


SPEED 
PIPE-LAYING 


2 

REXON “K” Rubber Gaskets 
“pack”. the pipe. joint tight 
under compression, preventing leakage in-or out 
of the pipe joint. Self-energizing action Causes 
Gasket to seal even tighter -as water pressure: ; 
increases. Made for standard hell . and spigot 
concrete pipe, REXON “K” Gaskets: “snap-on” to 
the pipe, and the’pipe is quickly coupled into the 
line. Wet trenches do not delay the work. Made 
of acid-resistant rubber, they never -deteriorate: 
REXON ‘No. 2 PIPE COATING: ypretects concrete 
pipe against deterioratign by hydrogen sulphide 
gas, oils, greases and ‘solvents.’ It is synthetic 
hard rubber which vulcanizes to’pipe by. catalytic 
action, not by evaporation which causes pin-holes. 
WRITE FOR oe DETAILS. 5104 


HAMILTON KENT MANUFACTURING. CO. 
Kent, Ohio ORchard 3-9555 


@) 




















Companie rospectin or plant 
ste — por wham 
‘in Colorado. neh net Living; a 

product of Colorado’s «magic li 
mate attracts. and.holds the. most 


‘a petept. personnel. Industry’s 
oeeware migration. has made 


Colorado” the transportation: hub«; 
serving the vast new markets westc) 
of the»Mississippi: “Site-sé&” Col? 

’, erada now.. | P 4 

j» tight. at. your desk. 





sar “ee 
” 
‘complet be efi on be 
Colorado’s. industrial sites, 
“ Qpporttinities andyweekerd Mees 
wonflerland.: All Inquiries held: con- 


. fidential.’ 


COLORADO 


pcs OF DEVELOPMENT 
paren a3 Denvoe 2, Colorwde 


~~: 8 eee. 
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AMERICAN AIR SURVEYS, INC. i 


Aerial Topo..Maps 
Aerial Photos & Mosaics 
Plan & Profile 

. Tax Maps 


. 
907 PENN AYE., PITTSBURGH 22, PENNA. 
BRANCHES: MANHASSET, N.Y. * ATLANTA, GA. 
A Nationwide Service 








SERVIGES 
FOR 
CONSULTING ‘ENGINEERS 





a. ra 
INVENTION DEVELOPMENT 
INDUSFRIAL RESEARGH 
Détails on Request 
2 ‘Todd Consulting Engineets 


494-West 119th St.,”New York 27°F 
tt UNiversity 5-3485 
c 
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Theré’s no waste. wilt a PYREX’ drainline 


something dojvn a drain‘dr plug it up, youcan spot the 
trouble visually. 

If you want more reasons for specifying Pyrex drain- 
line; we've got apbulletinful. Write for a copy of PE-30. 
Plant “Equipment Department, :2412 Crystal . Street. 


No installation: waste. The néw: one-nut jomt on Dizi 
“double-tough”’ drainiline speeds, installation, sa¥es dol- 
_ Jars and days. 

No corresion waste. Pour whatever you™like down a 
PyREX drainline~ it’s. resistant,to more acids -and acidic 
fdaterials than anyother drairtline. 


° 
No Maintenance waste. ft neither leaks nor corrodés,’so 
maintenance costs « flush aw4y. Should». someoné’. drop 


DECEMBER 1961 i 


Corning, N. Y. 
" 
2 
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see our catalog in Sweet's 'S} 
CORNING, GLASS WORKS 


CORNING MEANS RESEARCH [tN “GLASS 








NEW 


TEMPERATURE 
‘CONTROL 


SMALL IN SIZE 
QUICKLY INSTALLED 





FREEZE PROTECTION: 
AIR CONDITIONING » 
REFRIGERATION 
INDUSTRIAL APPLICATIONS 


Exclusive Features 


EXTERNAL ADJUSTMENT 
VISIBLE CALIBRATED Di 
VISIBLE SWITCH POSITION 
SEALED MERCURY CONTACT 


TYPE AT-153 i 


Operating 
Range oie ill 
°F. °F. (Fixed 
15 to 55° 2. 


~ 
SP-DT CIRCUIT PROVIDES 


SP Cut-in low 
SP Cutein high 
SP Double Throw 


Common 























WRITE FOR =, 








BULLETIN NO. 0-28 
THE MERCOID CORPORATION 


201 Belmont Ave., Chica- yO 47 I 


MERC OID CONTRO! 
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. “Subarban Novent-Dynavent Gas Heaters solve 
, » “Small:space‘heating problems at. lowest cost. 


Brodklyn Landlord’s problem : He wanted to pyt a Dyflavent Gas héat@s .: and thé extra. bonus of 
dfodern heating s¥atem into, his renovated apart- comfort,they got with Set-it-and-forget-it; individ, : 
ment house, but dith’t have® Jot of money td do it. ual temperature toutrols. 

»His solutions He instglled’ Sybuyan Nov enty and How can {fowget the advantages of modern, trouble- 
Dynhavent® GasHeaters 6 free gas heat with low-cost Suburban 
He got these regtilts : Li, lqwejnsta lla Re Novent.and Dynavent Gas heaters? Call? ' 
tion: casts®.. » bgcause no complicated flue ; . im your local. Gas Company, or ‘write Sub- \ 
or Silagee cormections were needed. His Ee urban, Applianci Co. Mortistown,N..J. | 
feaants, really warmed up tothe fev. opér- ee American Gas . Association | 


ating tos® of, their, Subiirban. a hi aid == = ; ; FORHEATINGAGAS 1S GOOD BUSINESS! 


* , ae 
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et Mansy Valve for: every: purpose: q 


¥ 


Yes, three great series 3 rogue nigel 
valves? Great’ in design@and ‘construction. 


Great in'fangé of corrdsion resistant service, “ 


Great.in rangé, Of gizesaand patter... 

All three series share,the basie design and 
construttion that hassetnew standards fot 
‘Marsh Needle Valves. 


All give smooth, close pegulation, attain i. 
tive shut-off, from ‘a few pounds "pressure up,” 


to high pressures £ 


All have body,and stem guides: machiried 


from solid bar.stock-to provide extra strength 
and valve fife, 

All have precision ground stipns and long 
fine-pitched accurately-maghined stem 
threads for mi¢fometer regula on and tiftt® 
shut-off. 


° pitiehe all-but-i jeuedile elton in ghe 
Brainls ¢ steel hes? » 
ec a ¥ valve re sonahting “each 

series vihates Not# phat thie chlor of the handle 
identifies the’ sefies:;Val ¥@5-come,te you in- 
dividuall¥ segl¢d ih strong, transparent. plab- 
tic B ckages. | appearance, imOperatton, in 
eae 3 fe you. have in these valves the kirtd, 
of product, that only Marsh, experience’in 


" Choth Walve, makipg and eter making 


could produce. & 

Giobe atid. angle valves ‘ieall thrée series 
are appilable with-double fi ale connectioris 
4m sizes yg”, A ¥6", 16", "and 1”—wath 
malo inlet. ahd female éutl “tik sizes:l4" axd 

”. Panel moubtted types fp all’sizes. Writé 


i 
f 


foe bulletins: .' 

All have .déep inlet and*otitlet Gireaas for °©O@ B- sos 2 
tight make-up. RSH INS NT’ COMPANY, Dept. 51 

AH have spéciél, longasting, readily-re- ee, Ml. Divi8iol! df’ Colorad: &.Gas Corppration 


ial ** ”? Be : va Inst oer 0., <Canada) Ltd, |) 
placed, special Marpak’”’ packing in@orpo- | we 5 dmaston, Agerm, Corpga | 


THouston Bravich Plant®1121 Rothwell St., | 
Sebt, 15, Hpuston, Texas 


, 
Eastelp “Tow ae atehousé; "Marsh.Instrument Co. | 
i 
7 


These three bulletins, c . er- 
ing alloy steel, 416 staifless Ne ; 
steel, and 316 stainless Steel ' 1 

valves Will be sent to you in "y 
a binder. Write. rh \ i 

0 9 
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, &The. sed "whos pull Ries will tell you what 
Same happen when a hy believéd to, be open. 
ian. B Wt of fhings can appen—and fivery one 
‘of them fs bad. Personnel safety is. in: ray. 
«© Motors gan, single-phase, Machinery“ahd work:can 
phoresis ¢,can. skyrocket, 
Doesn't it make gensé to insjst on Visitle Blade: 
nsfryction which gives you.a réad bléek against 
, pny of thoseepossibilitias? Doesn't it make equally. ‘© 
» good sens¢ to ‘insist 6n the safety switch: ‘Which gives) » ° 
T: you 4ihe% construction —phus a lot of other perform- 
> gahcé? advantages? Evidently it dods? because: - 
Sari 0 loins be seser en ont te: 
biace in plore shay $0. yedesl 9% 
They cost no oad 2 wwhy settle for Tess? . 


a | Tpsarersonanansae aries 
, titra ra Safely with Square ep $ Handle Design 


—]| WHEN IT’S 
DOWN 


IT’S OFF! 





Handle ig integral part of switch, not cover. When door 
ig opéne@, handle rem@ins attached to switch. Eliminates 
hazatd of false handle indication or defeat of padlock 
provision. When it's padlocked, it’s locked! 


SQUARE Co COMPANY 
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THE POWER RECOVERY.“ 





or how to take power from 950F—1250F ‘tail gas' ©.“ ) 


A prover? method for taking mechanicak 
power from process tail gas below 950F 
isghe turbine. Taking power from tail gas 
above this tenfperature has, in the past, 
been a power recovery “‘chestnut’’—too 
hot,to handle despite its desirability. But 
now, Worthington offers a Power Recov- 
ery turbine that can successfully pluck the 
meat from this very,-hot “chestnut.” 

The “meat” is extremely tasty. Frequently, 
if tail gas cam bezput to work .at 1250F 
instead of 9SOF; as much as 12 to 15° per 
cent ‘more pows¥ can be, capturedyain 
some. installations, the heat exchangers 
that formerly handled the drop -to %0F 
can be eliminated. In others, thermody- 
namic analysis will now show the. feasi- 
bility of heating the gas to 1250F to get 


maximam Mechanical power recovery. 
In the “past, use, of PoWer Receyery tur- 
bines at the higher teniperatures hasbeen 
impractical: Ofe major. praeblenthas bebH 
inanechanical design. Misalignment caused 
by excessive ‘thétmal “expansien, higher 
temperatufe sealing, rotor construction, 
and. ferces imposed on thé expander wy 
inlet piping. expansion and Construction 
are all part @f the problem. Poday, Wogth- 
ington has minimized therh, by ¢peating a 
BéW design andwsing néw materials. 

A second major problem arég tfat Worth: 
ington has overcome i§ analysis of the gas 


itself, Most taif/gases are mixtufés*and 


their béhavjor if not fully plotted at the 
terperatures inYolved”’ Byt the -behavior 
must be knqwn before the turbine’taft be 
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‘ 


designed. Toda} Worthingto# is ready t9 
analyze the heat regovery potential of any 
gas pr gds‘steam.mixture wnd\ito design 4 
Power Resovery turbine*te mitch. 


If yon would like td taste the fneat of thjé 
i rethvery chesthut,above:or below 
95@F, write or call’ Worthington Corpo+ 
ration; Turbitle Division, Dept. “48-14, 
Waiisvilld} N.Y. “y 
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